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Into the Enterprise .................21 


New software releases by Lotus and 
announcements by Microsoft and 
WordPerfect reflect the companies’ 
different strengths and philosophies. 


LASER PRINTERS 


Color Laser Moves Toward 
Mainstream ........... 25 


Color laser printers for under $5000 may 
be appearing in offices soon. 


IMAGE EDITING 


Photoshop and Picture Publisher 
. Get a Face-Lift............... — 30 


The top vendors of image-processing 
software are unleashing new versions of 
their high-end programs. 


COMMUNICATIONS 


Businesses Turn to BBSes .........32 
Amid all the information-highway 
headlines, business and government 
agencies are turning to an information- 
sharing technology that's existed since 
the early days of personal computing: 
the electronic bulletin board system. 


PROCESSOR TRENDS 


Getting CISC into RISC.............38 
The RISC-CISC debate is taking some 
interesting turns that could have a 
profound effect on the future of the 
personal computer industry. 


PORTABLE COMPUTERS 
Bigger and Better...................40 


Reality is setting in: Small too often 
translated into flimsy and underpowered 
products. Subnotebook vendors’ 
renewed efforts will hit the market this 
summer and fall. 


WINDOWS PRINTERS 


Inexpensive, Fast, and Slow to 


When looked at from a technological 
viewpoint, Windows printers ought to 
be big sellers. But analysts don't expect 
the category to take off for a couple of 
years. Here's why. 


NEW PRODUCTS 


What's New ........................220 
PCMCIA connects notebooks to 
Ethernet, Macs become multimedia- 
ready, open architecture brings visual 
development to C++, and more. 
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cost-effectively. Among the first 
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large blocks of data. 
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REMOTE-CONTROL SOFTWARE 


Software Roundup: 


With remote-control software, you can access all the 
computer system from just 

about anywhere. BYTE evaluates the six remote- 

control programs most widely used for running 


resources of your desktop 
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Windows applications. We test the programs for 


performance, features, usability, and versatility. 


HARD DRIVES 


Big, Fast IDE Drives 


OPERATING SYSTEMS 


Power of Cooperation 

BY J. BRUCE DAWSON Linux is a freely available 
version of Unix, developed by individuals from all 
over the world. But it isn't a bare-bones Unix 
clone. ft is full of the features you would expect to 
find only in a commercial implementation of Unix. 


SIMULATION SOFTWARE 


Low-Cost Simulati 


BY DANY DION A circuit simulator lets you try 


BY DAVID ESSEX New IDE drives provide 


performance suitable for local-bus systems and 
capacities that exceed a gigabyte. We test 


eight of the latest. 


DATABASES 


Access 2.0: The Best of Both Worlds? 157 
BY JIM CARLS With new case-of-use features 

and enhanced development tools, Microsoft Access 
2.0 aims at databese dabblers and developers. 
Reviewer Jim Carls evaluates Access as both an 
end-user tool and a development environment. 


SYSTEMS 


SparcStation Overhaul 


BY ERIC GARLAND Sun has updated its graphics 
workstation lineup. BYTE looks at the inexpensive 
SparcStation 5, powered by Sun's new MicroSparc II 


Digital Remote Access 15 
BY JEFFREY FRITZ 

No longer an expensive and hard- 
to-justify luxury, high-speed 
remote access to networks is now 
possible using ISDN and other 
digital services available from the 
phone companies. 
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How We Tested—180 
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CD-ROM for the Road—182 


BY PETER WAYNER 
Inexpensive 3-D hardware is 
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games, slide presentations, virtual 


reality—even spreadsheets—wil 
never be the same. 
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The Fix Is In for Chicago..... 
BY JON UDELL 

Chicago will be the most radical 
Windows upgrade ever. Here's 
what's important and improved 
in Microsoft's newest operating 
system. 
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BY RICK GREHAN 
Object-oriented—hold on to 

your hat—COBOL is in the works. 
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true to the spirit of the languagc— 
and what would it look like? 


NETWORKS 
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BY DAVID YAVIN 

The issue of replication scheduling 
is moving to the forefront, Buyers 
and vendors of distributed data 
systems should raise their level of 
awareness about this potentially 
critical issue. 
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Into the Enterprise ..........24 
Lotus, Microsoft, and WordPerfect 

employ different integration strate- 
gies for their Windows applications 
suites. 


Photoshop and Picture 
Publisher Get a Face-Lift ...30 
Adobe and Micrografx ready the 
releases of the new versions of 
their image-editing software for 
Windows and NT. 


Inexpensive, Fast, and Slow 

to Acceptance ............... 40 
Although Windows printers deliver 
high-quality output and fast print- 
ing at a reasonable price, analysts 
predict slow market acceptance. 
Here’s why. 


Transforming the PC: 

Plug amd Play /——— 18 
The Plug and Play standard 
promises to make PC compatibles 
easier to configure and maintain. 
But to achieve full system software 
support for PnP you'll need to 
move to a fully integrated PnP op- 
erating system like Chicago, or to a 
future version of NT or OS/2. How 
do you get there from here? 


Remote-Control Windows ..137 
As Windows has grown in popular- 
ity, the demands made on remote- 
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creased. A graphical interface such 
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DOS interface programs—acreen 
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nection. NSTL evaluates six re- 
mote-control programs for running 
Windows applications. 


Big, Fast IDE Drives ........151 
Big, new IDE drives are the answer 
to big, new Windows applications. 
These drives have capacities rang- 
ing from 540 MB to over 1 GB and 


throughput capabilities suitable for 
the latest local-bus systems. 
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The Best of Both Worlds?..157 
Microsoft Access 2.0 includes new 
features for both the end user and 
the developer. Access takes full ad- 
vantage of the Windows interface 
with OLE 2.0 support, OLE au- 
tomation, right-click menus, hover 
help, cue cards, a host of wizards, 
and graphical database design 
tools. 


Low-Cost Simulation........171 
Dion examines the Windows ver- 
sion of Electronics Workbench 3.0, 
a circuit simulator that lets you test 
out your designs before you build 
them. 


The Fix is in for Chicago...193 
Here's a preview of the improve- 
ments you'll see in Microsoft's lat- 
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killer? 
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Plug and Play ................78 
Making the move to Plug and Play 
will be a slow process. Ultimately, 
it will mean migrating to a PnP-in- 
tegrated operating system, such as 
Chicago, or a future version of 
OS/2 or NT. Here's a look at PnP 
and the upgrade kits available to 
help ease the transition. 


Why IBM Should License 
Should IBM ditch Presentation 
Manager and license the Win32 
API so OS/2 can better compete 
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version. 
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Electronics Workbench, a circuit 
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Mac, lets you test out your designs 
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inexpensive workstation. The 
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for its relatively slow SuperSparc 
processor by running up to four of 
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Access’ database management 
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Melton (we ds. When you carry a MessagePad" 110, the new 


Newton’ communications assistant from Apple, vou carry the power that 
comes from having information at your 
fingertips. Which means no matter where 
you go, you always have access to the facts 
you need, at the moment you need them. 

With the Newton Connection Kit 20 
for Windows, you can exchange informa- 
tion with a range of popular software on 
your Windows-equipped PC, such as ACT! 
contact manager. Lotus Organizer, Lotus 
1-2-3, AmiPro and WordPerfect’ 

So now you can do things like refer- 
ence sales leads from Dynodex and work 
with data created in Microsoft Word, all 
from the palm of your hand. 

And if you work on a Macintosh; the 
Newton Connection Kit 2.0 for Macintosh 
will allow you to easily do the same with 
all your current Mac" applications?" 

Т find out more, call 800-365-3690, 


ext. 100, for the Newton dealer near you. 


Or check out an on-line service for the 
interactive demo found on the Newton forum: Either way, you'll find that instead of 


giving you more technology, Newton gives you something you can really use: help. 
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Plug and Play 


Am archaic PC 
architecture 
leaves us with 
the albatross of 
compatibility 
hanging from our 
necks 


The most frequently heard phrase in the computer in- 
dustry today, plug and play, is most often used to define 
what computers are not. That is a sad commentary on 
the state of computing, and the outlook is only a little 
brighter. While we all want a plug-and-play world, get- 
ting the PC platform there is not going to be a fast or 
easy process. 

The reasons are many, and they are centered on a de- 
sire to maintain compatibility with hardware that was 
engineered in the early 1980s. Intel and Microsoft are 
leading a commendable effort to get the industry to adopt 
a set of standards rightly called Plug and Play. The prob- 
lem, according to Tom R. Halfhill, a BYTE senior news 
editor and author of our cover story, is that moving to 
Plug and Play “won’t be painless, won't come cheap, 
and will likely take years.” 

It's a move in the right direction, and there isn't any- 
thing particularly wrong with the Plug and Play stan- 
dard—it's probably the best it can be, given the archaic 
PC architecture it must support. The problem is that if the 
transition will take years, perhaps moving to another 
platform altogether might make more sense. 

Ah, but market demand is fickle, and as Halfhill points 
out, previous attempts to move to a plug-and-play kind of 
world with Micro Channel architecture and EISA have, 
more or less, failed. It occurs to me that in this sea of 
change, we're all aboard a boat going nowhere, and we 
have the albatross of compatibility hanging from our 
necks. 

It is no longer clear to me why we must be so intent on 
clinging to an ideal notion of compatibility with a PC 
architecture that was introduced over 10 years ago. What 
happened to the revolution? Instead of forging ahead, 
we've become content with what we once saw as the fal- 
lacy of mainframes: the failure to embrace change. 

Once, legacy systems referred to the mainframes and 
minicomputers in the data-processing center. Today, 
though, the real legacy systems are the PCs on our desks 
running DOS and Windows— including those 66-MHz 
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486s and Pentiums you just bought. In the end, those 
systems are still defined as fast, albeit very fast, IBM 
PC clones. 

Working with PC clones in 1994 is like steering a 12- 
meter yacht to the moon—sure it's a fast, complicated 
boat, but it doesn't do well out of the water. With PC 
clones, you are stil! stuck with 640-KB limits, patch- 
work IRQ (interrupt request) and port management, de- 
vice-driver hell, and error messages that no user should 
ever have to experience. Why do we tolerate this misery? 

Many reasonable people will argue that software dis- 
tribution in an enterprise would be impossible without ad- 
herence to so-called PC compatibility. Nonsense! Soft- 
ware distribution across networked computers is, for all 
practical purposes, already impossible. Ask people in 
large organizations, and they'll tell you war stories of 
trying to upgrade software across their networks. Even 
when everyone on a network uses the same brand and 
model computer and the same operating system, the con- 
figuration files, device drivers, additional memory and 
hardware devices, and even the lowly AUTOEXEC.BAT 
files can differ wildly. Where's the compatibility in that? 

To Intel's and Microsoft's credit, the Plug and Play 
standard is at least a realistic approach to a market en- 
thralled by the IBM PC standard. The problem is that, at 
best. it will take years for Plug and Play to significantly 
change our world for the better. By that time, the IBM PC 
standard will be even more outdated. 

It seems to me that there is a vacuum where a computer 
industry vision ought to be. It's high time to cut loose 
this albatross of compatibility and sail ahead. Computer 
companies say rhetorically they're giving customers what 
they want. I say, give us what we need, platforms that 
break with the past. We need systems that don't make us 
wait for graphics, systems fast enough to deal with the 
complex issue of real human interfaces, and systems that 
plug and play into where we're going, not where we've 
been. BI 


I would like to welcome the newest member to the BYTE 
family, BYTE Middle East, an Arabic-language edition 
that will be distributed throughout the Middle East and 
Arabic-speaking North Africa. 
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CPU upgrade. 


OverDrive™ processor, a family of single-chip 
upgrades that significantly boosts the overall 
performance of your Intel486" SX and DX 
processor-based PCs. 


Slow performance. 


Your software is bogged down, but you 
can't buy a new PC right now. 


To speed up your 4 


OverDrive™ Processor iCOMP™ Performance Index for Intel Inside? Processors 
Processor 0 00 200 30 
i486 DX-33 


* Processor only 


| 297 (with DX2 OverDrive” —" Wah OverDnve 
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8 eec 
W Wt 
= g . - Call 1-800-538-3373, ext. 178. 
Е we „КР ыйа "MIA To find out more about the IntelSX2" 
and IntelDX2 OverDrive processors 


and to receive a free demo disk. 


Speeds up software. 

Microsoft Excel" 4.0 runs 83% faster and 
Microsoft Word" 2.0 65% faster when you 
upgrade a 1486" SX-33 processor with an 
IntelDX2" 66 MHz OverDrive processor. 


Рог European residents, call 444 (0) 793 431155, ard ask for infopack 10017. 
© 1994 Intel Corporation. *Qther brands and names are the property of their 
respective owners. 
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Global Opportunities 


I spent the first three months of 1994 de- 


No Favoritism Here 


Your article “Accelerating Engineering 


veloping software in Russia. Everything | Design” (July), which discussed a Form- 


I saw confirms Edward Yourdon’s view 
in “Developing Software Over- 
seas” (June). The Russian pro- 
grammers on our team were 
among the brightest Гуе ever 
met. They showed a hunger for 
American technology that nei- 
ther the American and British 
team members had ever seen 
before. Today, few Russian [Ж 
firms can afford to purchase |@ 
new technologies. Even if they 
could, they would wait months 
to legally bring equipment into the country 
or else depend on "friends." Building 
ground-breaking systems in developing 
nations expands our markets—the pie is 
getting bigger, and American firms can 
enjoy a sizable slice by actively promoting 
its growth. 
Steven Glickstein 
New York, NY 


What's їп a Number? 


L. Chris Miller's article ""Transborder Tips 
and Traps" (June) is interesting but inac- 
curate when referring to U.K. practice. She 
claims a billion refers to "1 followed by 
12 zeros." The statement, "Therefore a 
BBC announcer says *one-thousand-mil- 
lion dollars' where an American would 
say ‘one billion dollars," is untrue. We 
have followed American practice for at 
least 20 years. Today's London Times talks 
of a U.K. public sector borrowing 4 bil- 
lion pounds, without needing to explain 
that this means 4,000,000,000. She also 
said, "Apple's Trashcan icon, for exam- 
ple, looked like a postal box to British 
Macintosh users." ] know, however, that 
although 1 find the word Trashcan jarring, 
the icon looks like a slightly old-fashioned 
dustbin of the sort inhabited by Top Cat. 
Graham Asher 
London, U.K. 


We called the British Consulate in 
Boston, Massachusetts, to ask for the 
official value for one billion in the U.K. 
Representatives there responded that 
Miller is correct: Officially, in the U.K., 
one billion is a million million, whereas 
in the U.S., one billion equals a thou- 
sand million. Unofficially, practice does 
vary.—Eds. 
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tek implementation at Lockheed, left out 
the salient point that Formtek 
E" is a wholly-owned subsidiary 
m of Lockheed. The article is mis- 
y 4 leading in that it never men- 
Mm tions that Lockheed, in effect, 
| awarded the contract to an in- 
house vendor. 
David Hurwitz 
San Jose, CA 


You are correct when you 
state that Formtek is a wholly- 
owned subsidiary of Lockheed. My re- 
search confirmed the special relation- 
ship between the two companies but 
revealed that procedures for such inter- 
nal procurements are more stringent 
than for arms-length transactions. But 
given that the effect of the Formtek- 
Lockheed relationship was to compli- 
cate—rather than simplify—the contract 
award to Formtek, in hindsight, | agree. 
This relationship should have been made 
clear.—S. Wallace 


Not Socialist, Just Equitable 


Andy Reinhardt’s July Commentary is an 
example of socialist dogma, which has no 
place in a world that is aban- 
doning those unproductive con- 
cepts. The federal government 
is capable of massive projects, 
but it is incapable of setting 
technical specifications (e.g., it 
has only recently acknowledged 
TCP/IP—instead of OS] [Open 
Systems Interconnection]—as 
an approved networking proto- | 
col for federal projects). 
Resources on the Internet 
should be accessible, not free. Reinhardt 
fears that the cost of accessing the data 
highway may be "prohibitive for some" 
and that you and I should bear this burden. 
He also states that using the data highway 
may become an "essential aspect of citi- 
zenship" and thus must be made available 
to everyone, regardless of their means. He 
offers no solution but speculation and con- 
jecture. I, for one, am tired of those who 
would reallocate my resources without first 
specifying with particularity any benefits. 
Eric Seggebruch 
Ha-Ho-Kus, NJ 


My take on the government's involvement 
in the information superhighway is that it 
should follow the model of the interstate 
highway system. The government built the 
roads, and anybody with a truck. car, or 
motorcycle can use 'em. Free. When you 
stop off at the diner, you pay for the meal. 
Terry Friedrichsen 

Tucson, AZ 


Reinhardt's call for social control" of elec- 
tronic communications would be nothing 
more than amusing drivel, if not for the 
fact that there are people in positions of 
power who would love to implement such 
a program. Reinhardt declares that "by 
granting such a huge opportunity for power 
and profits to the private sector, we have a 
right as a society to demand, in return, con- 
formance..." But "the private sector" sim- 
ply means individuals. And “we” do not 
exist “as a society"; we exist only as indi- 
viduals, In Reinhardt s statist utopia, those 
who have the means to access the Internet 
will be forced to subsidize those who don't. 
Why is anyone entitled to a modem at my 
expense? Because unproductive people 
have a "right as a society to demand" it of 
me? Such a demand has all the legitimacy 
of a mugger's "right" to my money. 
Gary McGath 
Hooksett, NH 


l reject the notion that my Commentary 
was "socialist dogma" or called for a 
“statist utopia.” To the con- 
trary, while I would prefer a 
data highway along the lines 
of what Friedrichsen pro- 
poses, 1 recognize the implau- 
sibility of a public resource in 
this era and support instead a 
private model. That we should 
aim for inexpensive basic ser- 
| vice is by no means a radical 
" E notion: Cross-subsidies have 
been a fundamental tenet of 
telecommunications law since the 1930s. 
I didn't propose free modems, just as 
today we don't have free phones or 
phone service. And I never proposed that 
the government regulate the content of 
data-highway traffic. Rather, 1 asked 
that the government not abandon its his- 
toric responsibility to ensure equity and 
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Letters 


freedom of expression, as it does now for 
the phone and cable systems. The data 
highway could turn out to be an open re- 
source that enhances the democratic 
process or a closed oligopoly that ex- 
ploits consumers and codifies majority 
values at the expense of minority ideas 
and people. I'm hoping for the former. 
—А. Reinhardt 


Forecasting: Criticizing the Criticism 


I was delighted that you included Smart- 
Forecasts in your review “Forecasting the 
Future” (June). However, in saying the 
program “lacks a convenient way of hold- 
ing out data to verify forecasting accura- 
cy,” it’s clear Stewart missed the concept 
of sliding simulation, the process we use to 
measure forecasting accuracy. Maybe our 
problem here is that this calculation is auto- 
matic; the user doesn't have to ask for it. 
He also said our Eyeball program "does 
not document the manual changes made 
in the forecast graph." However, we do 
document both on the graph and in the 
forecast data table that the changes resulted 
in a "manual" forecast. 

Charles Smart 


President, Smart Software, Inc. 
Belmont, MA 


Jerry Quenches Windows Envy 


For the last few months, BYTE has taken 
a much more technical turn that 1 greatly 
appreciate. The Core Technologies sec- 
tion is particularly good. I am also pleas- 
antly surprised by your June issue. Jerry 
Pournelle's column abounds with IRQ (in- 
terrupt request) problems, addresses that 
should be DEFF and not DCOO, mixed up 
DMA channels, incompatible clones, and 
buggy software. Each month, just reading 
Jerry's masterful solutions to all this mess 
is enough to quench any Windows envy I 
could have. And people think Unix is dif- 
ficult? Come on! X-Windows is simple 
compared to Microsoft Windows! 
Frederic Mora 
Montpellier, France 


Popular, but Unacceptable 


It’s been some time since the Comdex 
Show in Atlanta, and now it’s time to say 
something. The whole week was great, ex- 
cept for one thing that cast a grim and 
sleazy shadow on the show: porn CD- 
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ROMs. I have no problem with personal 
freedom and liberty and the right to watch 
most anything a person wants, but do we 
really need this shoved in our faces at 
Comdex? Not only is cutting-edge con- 
sumer technology being used as a slime 
scoop, but the aisles are getting clogged 
with fish-eyed guys who want a long look. 
Brent Carter 

Jamestown, NC 


The Interface Group announced on June 
9th that it is excluding the display of all 
nudity and sexually explicit material 
from its trade shows. Quoting its press 
release, “such material has clearly 
caused offense and is therefore not in the 
best interests of the shows.” —Eds. 


Licensing Encryption 

І appreciated Russell Kay's article “Dis- 
tributed and Secure" (June). But I disagree 
that Philip Zimmermann's PGP (Pretty 
Good Privacy) encryption software is il- 
legal because it uses the RSA algorithm 
without a license. Not all unlicensed use of 
patented software necessarily violates à 
patent holder's rights, which is what I as- 
sume Kay meant by the term illegal. Also, 
ViaCrypt sells à commercial use version 
that is—and always has been—licensed. 
The noncommercial version (2.6) is now 
available on an MIT server and is licensed. 
What's important is that licenses are avail- 
able for commercial and noncommercial 
versions of the standard-setting PGP. 


Curtis E. À, Karnow 
San Francisco, CA 


At the time I wrote the article, PGP 2.6 


had not yet been announced. I was 
aware of the ViaCrypt product (1 men- 


COMING UP 
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tioned in the article that one of the peo- 
ple I quoted had bought and was using 
ViaCrypt), but I had no specific informa- 
tion about its operation and did not real- 
ize it was an "authorized" (I almost said 
"legal" but that's another issue, as you 
correctly point out) version of PGP. 
What I did know was that I had read a 
number of statements attributed to RSA 
president Jim Bidzos to the effect that 
PGP was totally unauthorized and there 
was no licensed version. I'm pleased to 
hear the licensing issues have since been 
resolved and an RSA-sanctioned non- 
commercial PGP is available for 
general use.—R. Kay 


Fixes 


In "Observing the Conventions" (June, 
page 96), the U.K. convention for dates 
should have been in the day/month/year 
format, not month/day/year. 


In our review of Hewlett-Packard's new 
workstation, the pricing (July, pages 161 
and 162) for the HP 9000 Series 700 Mod- 
el 712/60 workstation, as tested, with 64 
MB of RAM, a 20-inch monitor, and a 
260-MB hard drive, should have read 
$12,250. 


Due to a copyediting error, in "A Taligent 
Update" (July, page 183), IBM's OS/2 
Presentation Manager was incorrectly at- 
tributed to Microsoft. 


In the News & Views article "Kurzweil 
Brings Voice Dictation to Windows" (Au- 
gust), the telephone number for Kurzweil 
Applied Intelligence (Waltham, MA) is 
incorrect, The correct number is (800) 380- 
1234. m 


IN OCTOBER 


Discover the origins, evolution, and prospects of the operating system that everyone is 


trying to reinvent. 
e MOBILE COMPUTING 


In the market for a 486 clock-doubled notebook or subnotebook computer? We test 


these and also examine portable printers to complete your mobile office. 


e NT NETWORK SERVICES 


Learn how to create network services on Windows NT and delve into the advanced 


features of the WinSock API. 


* WINDOWS FRONT-END TOOLS FOR SQL SERVERS 
We'll evaluate the forms, reporting, and querying capabilities of high-end SQL access 


tools for Windows. 


Now, all the C/C++ development tools 
you need come in one handy package. 


Bonus Bundle: C Set ++ CD-ROM, OS/2 for Windows, 
KASE:Set and Experience C++...just $249! 


If you want it all, you've come to Now, when you purchase the C Set ++ CD-ROM, you will 
the right place. IBM C Set ++™ also receive OS/2 for Windows™, the KASE:Set™ 
Version 2.1 is the most GUI-builder and the revolutionary Experience C++ 
comprehensive C/C++ tutorial... all for just $249. 


development package you can KASEWORKS™ KASE:Set id nd 

мў. : ;iSet provides an introductory 
buy for 08/2", Period. level GUI-builder, speeding the pace of your 
C Set ++ can dramatically slash developments... and your learning. 


your programming time with an Experienee C++™ is the only leading-edge 


intuitive graphical interface and multimedia tutorial that lets you look and listen to 
world-class optimization. Your detailed 


applications are quick to build, descriptions of 
fast to execute and easier than every aspect of 


ores £oqnodily. C++. To order 
C Set ++ brings you the most complete set of class your C Set ++ 
libraries and tools available for OS/2 development. Bonus Bundle 
It includes: call our toll-free 
li 

* A User interface class library and Collection Classes an e: 
* Visual debugger and Execution Trace Analyzer 
е TM H 

Class Browser and WorkFrame/2™ Version 2.1 ORDER TODAY 
* The IBM Developer's Toolkit for OS/2 1 8 


everything you need to make C/C++ development 
faster, easier and more hassle-free than ever before. And & J | кее 
where С Set ++ stops, our 24 hour comprehensive IBM | — — 


service and support begins. We're on call, when you call. PP ‚ Из AES for $279, 3.5" disks with hardcopy 
z Р documentation are available lor $309. 


© 1994 International Business Machines Corpor abor 

@ IBM and OS/2 we registered trademarks of Intamational Business Machines Corporation. 

т C Sei ++ and Experience C++ are trademarks of International Business Machines Corporation 
KASEWORKS and KASE Sel are trademarks of KASEWORKS Inc. 
Windows is a trademark of Microsoft Corporation. 
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Circle 101 on Inquiry Card. 


Compact and lightweight — 
Е atjust44 Ibs, The Portégé 
| Series has been engineered 
F to the extremes of portability 
without compromising usability. 


DEFY THE LAWS OF SPACE AND TIME. 


Toshiba continues to drive PCMCIA 
technology: А Type I ерау your 
options for storage, fax/ i 


The new AccuPoint™ isometric pointing 
networking, and the future. 


device works i in conjunction with click 
FE П and drag buttons 
LE located comfortably 
оет beneath the 
thumbs. 


INTRODUCING THE ULTRAPORTABLE PORTEGE. 


Never before have computers so perfectly balanced Lithium-Ion battery, and shines with Toshiba's renowned 


mass and speed. Now you can travel with a system color active matrix display. There's even an optional 
smaller than a notebook— yet graced with Port Replicator for simple, single-point 
the power and feel of a full-size computer. ( PORTÉGÉ ) connection to your desktop environment. 
The ultraportable Portégé is driven by the == See how far we've taken every aspect of 


full force of a high-performance i486" processor, is portable computing. Then, think where it can take you. 
equipped with a 250MB HDD and a high-endurance Call 1-800-457-7777 for your nearest dealer. 


THE SHAPE OF THINGS TO GO. 


Toshiba discovers the 
secret to longer life: The 
ultra-lightweight Li-Ion 
battery, with up to 6 hours 
of battery life, is the ultimate 
in power-per-ounce. 


Generous 8.4" and 7.8" active matrix 
displays (on the T3600CT and T3400CT, 
respectively) deliver 256 SVGA colors, 


Portégé T3600CT Portégé T3400CT Both Models * AccuPoint™ integrated 
s MHz i486" DX2 * 33MHz SL Enhanced i486™SX * 250MB HDD pointing device 

* 8.4" dia. color TFT-LCD active * 7.8" dia. color TFT-LCD active • Lithium-Ion battery * Integrated BitBLT graphics 
matrix display—256 color SVGA matrix display—256 color SVGA ‘Type II (5mm) PCMCIA slot accelerator 

*8MB RAM * 4MB RAM °44 Tbs —7.9" x99" x 1.8" * Ports: serial, parallel, FDD, 
(expandable to 24MB) (expandable to 20MB) * VL lacal-bus video and VGA adapter 


In Touch with Tomorrow 


TOSHIBA 


© 1994 Toshiba America Information Systems, Inc. All products indicated by trademark symbols are trademarked and/or registered by their respective companies. The Intel Inside logo is a trademark of Intel Corporation. 


Circle 149 on Inquiry Card. 


WINDOWS APPLICATIONS SUITES 


Into the 
Enterprise 


New software releases by Lotus and announcements by Microsoft and WordPerfect 
reflect the different strengths and directions of each company 


DANIEL GASTEIGER AND RICK DOBSON 


M speed, macro-language enhancements, and ease of use 
will always be important considerations when evaluating spreadsheets 
as stand-alone applications. However, Lotus 1-2-3, Microsoft Excel, and Quat- 
tro Pro (which was recently acquired by WordPerfect) are increasingly being 
sold in software suites and must be judged by how well they work with their 
brethren word nl abi аиып, жемишин and network applications. 
—. = == = A case in point is the 
Е сс new 1-2-3 release 5 for 
— p D са Windows, which Lotus 
At Ш ж espe M expects to release by the 
5 | end of August. As а 


| Last Phone | [М stand-alone spreadsheet, 
Daniel нерн pir: ide. m the new 1-2-3 feels more 


| File Edit View уе Tools Range “Window Help 


bus]. f vac Forti TESTE E WA Î like a release 4.5. But as 
LIN INCICNICNCON TON NN part of the new Lotus 
ا‎ +, ЕЕ E IN JS MO SmartSuite 3.0 for Win- 

| dows, which is slated to 
ship by the end of Sep- 
M] tember, the release 5 des- 
| ignation will seem valid 
i A — Сазе ПЕЙ to people who want more 
| — RE database management 
firre2-500 | BE Lewer and integration 
r^s mmm ee Ted, with Lotus Notes. Four 
| | ES applications in the new 

i SmartSuite—1-2-3, Ap- 


Lotus 1-2-3's relia m—Ó ` I А == ! proach 3.0, Ami Pro 3.1, 
-2-3's reliance on database management functionality ш É 

blessing and a curse. If you don't have SmartSuite or at least Approach, then you can't and Freelance Graphics 
effortlessly generate fill-in-the-blanks data-entry forms, like the one shown kere, on top of the — 2-1—have been upgrad- 
worksheet that contains its associated database. ed to take advantage of 
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Notes/FX 1.1 (the FX stands 
for Field Exchange). This tech- 
nology lets users share infor- 
mation from their Lotus desk- 
top applications throughout an 
enterprise via Notes. 

Recent developments at Mi- 
crosoft and WordPerfect em- 
phasize the importance of 
group collaboration in the of- 
fice-suite category. By the time 
you read this, Microsoft should 
have released updates of Word. 
Excel, and PowerPoint for 
Windows that provide Notes/ 
FX support. The company also 
says its office applications will 
support the Microsoft Ex- 
change Server software for in- 
formation sharing and elec- 
tronic messaging. Microsoft 
Exchange Server, which is ex- 
pected to ship in 1995, will 
provide an integrated messag- 
ing, scheduling, and manage- 
ment infrastructure for appli- 
cations, company officials say. 

New features planned for 
WordPerfect’s new Perfect- 
Office 3.0 suite for Windows, 
which is slated to ship this fall, 
reflect the company’s recent 
merger with Novell. Features 
made possible by the suite's 
integration with network and 
workgroup services will in- 
clude the ability to install and 
update software across a net- 
work; client software for inte- 
grating with Symmetry, Word- 
Perfect's E-mail, calendaring, 
and scheduling program; and 
support for workgroup pub- 
lishing via the inclusion of 
WordPerfect Envoy. 

When Lotus releases Smart- 
Suite 3.0 for Windows, the 
package will not have a cross- 
application scripting language 
comparable to that of the Ap- 
plications Edition of Micro- 
soft's Visual Basic. But the 
new suite offers much stronger 
ties to Notes. Lotus 1-2-3 re- 
lease 5 offers three levels of 
Notes interaction: Notes/FX; 
the NS4 file type; and a Notes 
ODBC (Open Database Con- 
nectivity) driver. 

Through Notes/FX, 1-2-3 
users can exchange application- 
and user-defined data to auto- 
mate front-office processes and 
collaborate on forecasting and 
budgeting. Application-defined 
data refers to information about 


| SmartSuite | ite: 
applications. 
Office: 


і ntegration Strategies: Lotus vs. Microsoft vs. WordPerfect 
Shares data and functions such as mailing-label generation and dynamic cross-tabs between desktop 


Shares data between desktop applications. 


| PerfectOffice: Will share data between desktop applications. 


Has ODBC and Notes/FX links to Notes, in addition to-custom links from 1-2-3 and Approach. 
Has ODBC connectivity to Notes in Excel and Access; will have Notes/FX connectivity to Notes.in maintenance 


releases of Excel, Word, and. 


PowerPoint. 
PerfectOffice: Will have ODBC links to Notes In Quattro Pro, Paradox, and WordPerfect. 
А common macro programming language and a full-fledged implementation of the OLE 2.0 standard are due 


in 1995, 


a file such as its author, size, 
creation date, revision infor- 
mation, and number of work- 
sheets. A new Doc Info dialog 
box lists most application-de- 
fined fields, and information 
you store via the Doc Info 
command becomes available 
to users with whom you store 
worksheets via Notes. 
User-defined fields in 1-2-3 
refer to worksheet cells. When 
you embed a release 5 spread- 
sheet in a Notes document, you 
can specify those cells whose 
contents are to become avail- 
able to Notes as fields. Changes 
made in a spreadsheet can af- 
fect the associated Notes data- 


Has common programming languages for building custom integrated applications with OLE automation. 
PerfectOffice: A new PerfectScript allows cross-apptication programming and macro recording. 


Has common Smarticons, menus, and dialog boxes across 1-2-3, Ami Pro, and Freelance. 
Has common icons, menus, tools, and dialog boxes-across desktop applications. 
PerfectOffice: Has common i п icons, menus, and dialog boxes across desktop applications. 


base, and vice versa. Approach 
3.0 can also publish database 
fields and application-defined 
data to Notes databases. 

The NS4 file type enables 
multiple users to display and 
modify range values of a 
spreadsheet without overwrit- 
ing each other's work. People 
can work on a file, store it 
locally, and, through Notes' 
replication facility, update and 
merge information in a central 
Notes database. NS4 files also 
support Notes’ security, so ad- 
ministrators can manage the 
way that NS4 files are merged 
into Notes. 

The third way to integrate l- 


2-3 (as well as Approach) with 
Notes is through the ODBC 
driver for Notes SQL, which 
lets you work directly with 
Notes data on your desktop. 
Interacting with Notes is 
only part of the new 1-2-3's in- 
teroperability story. Lotus 1-2- 
3 uses OLE to borrow capabil- 
ities in Approach. A new Tools 
Database Form command lets 
you create custom forms to in- 
put, edit, and search for data in 
1-2-3 databases. An Assistant 
guides you through the form's 
creation. Other Assistants help 
you build database reports us- 
ing Approach and access Ap- 
proach's mailing-label facility. 


For stand-alone users of 1- 
2-3, the most dramatic addition 
to release 5 is Lotus Maps, 
which lets you associate maps 
with your geographic data. A 
much-improved Print Preview 
mode lets you view more than 
one page at a time. 

When choosing your office 
suite, your best choice will de- 
pend on your commitment to 
key applications. Organizations 
with a heavy emphasis on 
Notes will find the special 
hooks in 1-2-3 and Approach 
strong incentives to choose 
Lotus SmartSuite. Those with 
a commitment to Visual Basic 
will appreciate the power and 
ease with which they can cob- 
ble together applications in the 
current Microsoft Office suite 
using Visual Basic for Appli- 
cations and OLE automation. 
The jury is still out on Per- 
fectOffice, but with WordPer- 
fect’s acquisition of the Quattro 
Pro spreadsheet and | million 
licenses of Borland's Paradox 
database for Windows, the 
company has served notice that 
it has no intentions of being 
just an also-ran in this product 
category. 


LASER PRINTERS 


Color Laser Moves Toward Mainstream 


olor laser printers for under $5000 
may sound like science fiction, but 
the reality may be appearing in offices 
soon. Last year, QMS’s ColorScript Laser 
1000 shattered the previous $30,000 price 
barrier with its $12,499 price tag. Office 
personnel who once thought color was 
only for print shops could now produce 
color-enhanced documents and trans- 
parencies in-house. Now other companies 
are following QMS's aggressive pricing. 
Grady Yarbrough, senior product man- 
ager at QMS, sees the beginning of a 
broader market for color laser printers, 
where customers will want to replace old- 
er laser printers. Eventually, Yarbrough 
foresees, color lasers will dominate the 
color market due to their high quality, abil- 
ity to print on any paper, and lower cost 
than dye-sublimation printers. But he also 
thinks many customers are waiting for the 
price to drop below $5000. 
George Mulhern, marketing manager 
of HP's Advanced LaserJet Operations, 
says “the HP Color LaserJet Printer with 


300 dpi will list for under $7500 and have 
consumable prices at about the same rate 


as [those for] the HP ColorJet 1200C." | 


HP says it will announce a target 
release date for the Color LaserJet pa 
in mid-September. The company Ё 
says the printer will target everyday busi- 
ness printing. 

Xerox's product manager for Work- 
group Color Printing, David Kwiatkouski, 
sees two markets for his company's $8495 
4900 color laser printer. The first is “of- 
fices that already use color but want to 
switch from minutes-per-page [i.e., dye 
sublimation] to pages-per-minute tech- 
nology." The second is companies that 
want to bring all their color work in-house. 

Greg Porell, director of Color Imaging 
Products and Service for market-analysis 
company BIS (Norwell, MA), is not as 
optimistic as the color printer companies. 
"Users want color but aren't really will- 
ing to pay much for it. Inexpensive, color- 
jet printers are very popular,” he says. 

Porell says that, for the short term, col- 


Tidi ndr el hasty are Bn fur dm 
color users, but seríous color users will find that color 
laser printers work better. in the future, as prices drop, 
lasers will broaden their appeal. “Production quality" 
refers to the printer's ability to produce multiple 
excellent-quality copies. “Consumables cost" refers to 
cost per 1000 copies, 5 percent of which are color. 


or laser printers will remain a small market, 
primarily for short-run color illustrations 
and spot color. Farther down the road, 
Porell believes that breaking the $5000 
color laser printer price point is important 
but that “speed, not price, will open up the 
broader market for color laser printers." 
—Steven J. Vaughan-Nichols 
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News & Views 


NETWORKS 


Load Balancing’s Inexpensive Performance Boost 


A Typical Network with Load Balancing 


| кер Load- 
NetWare MI, balancing NLM 
server IT 


1 | Aggregate 
— CF" 30-Mbps 
bandwidth 


NLM = NetWare loadabie module 
NIC = network interface card 


M s client/server computing becomes 
more common, network servers 
need to handle an ever-increasing number 
of I/O requests from client PCs. As net- 
works grow, the bottleneck that limits net- 
work performance is most often associat- 
ed with passing data between the server 
and the network over an Ethernet connec- 
tion. 

Network administrators trying to mini- 
mize this bottleneck have had several so- 
lutions to choose from. One is to upgrade 
the client and server machines to high- 
er-speed networks, such as FDDI (Fiber 
Distributed Data Interface) or 100-Mbps 
Ethernet. Another option is to move the 
servers to high-speed networks and con- 
nect them to LAN segments with either 
routers or Ethernet-switching hubs. A third 
option, called load balancing, offers a cost- 
effective way of handling the traffic that 
passes between a server and the rest of the 
network. 

As the term implies, load balancing 
"balances" the traffic between a server and 
a network over multiple network adapter 
cards. Load balancing requires a bridge or 
Ethernet switch between the server and 
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Load-balancing software running on a server balances 
traffic to and from numerous Ethernet LAN clients, 
while an Ethernet switching hub is used to direct traffic 
between the server and the appropriate LAN segment. 


the clients (see the figure at left) and soft- 
ware running on the server. 

For servers running NetWare, load-bal- 
ancing software comes in the form of an 
NLM (NetWare loadable module), such 
as Balance. NLM from Network Specialists 
(Lyndhurst, NJ) or Switch.NLM from Kal- 
pana (Sunnyvale, CA). As adapter cards 
are added to the server, the throughput in- 
creases proportionally. A typical load-bal- 
ancing solution can increase the aggregate 
bandwidth between the server and clients 
from 10 Mbps to 20 or 30 Mbps via the 
addition of one or two Ethernet adapter 
cards in the server. 

In addition to adding bandwidth, load 
balancing provides a level of fault toler- 
ance. If one of the network adapter cards 
or network cables fails, traffic between the 
server and the network is simply passed 
to the other connections. That's in sharp 
contrast to the total disruption of traffic 
flow that takes place when a single high- 
speed connection linking a server to a net- 
Work fails. 

When does the performance enhance- 
ment from load balancing save money 
compared to moving to higher-speed LAN 
technologies such as FDDI and fast Ether- 
net? Surprisingly, the answer is simple if 
the server uses an Intel 486-class CPU. A 


PCMCIA to Take Off 
on Desktop 


v 
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486-class server running a mix of com- 
mon word processing, database, and file 
transfer operations in NetWare can deliv- 
er only about 20 Mbps, according to the 
results of an Infonetics Research (San Jose, 
CA) server-bandwidth congestion test that 
compared Ethernet switching/load bal- 
ancing, fast Ethernet, and FDDI. 

For the most common NetWare envi- 
ronments with 486 servers, that means load 
balancing with Ethernet switching is a 
practical, cost-effective choice, according 
to Michael Howard, president of Infonet- 
ics. The Infonetics study also determined 
that when a network server is upgraded 
to a Pentium-class CPU or better, then 
the processor is no longer the limiting fac- 
tor. Howard says that for more powerful 
servers (i.e., Pentium or better) running a 
mixture of client/server applications, an 
upgrade to 100-Mbps technology will like- 
ly be needed. 

Such sentiment is echoed by switching- 
hub vendors, who will most likely play 
a role in all three scenarios. "In the short 
term, multiple [network interface cards] 
are the best solution today, because [this 
approach] lets you use inexpensive lOBase- 
T Ethernet cards and gives you a degree of 
fault tolerance," says Jim Goede, product 
marketing manager at Lannet (Irvine, CA). 
"Down the road, you will see people mov- 
ing to 100Ваѕе-Т or FDDI to connect serv- 
ers to the network." 

— Salvatore Salamone 


1997 


Although PCMCIA siots are not prevalent on desktop PCs now, many PC vendors and analysts expect them 
to become much more common on the desktop for a variety of reasons: easy exchange of VO cards and data 
among portable and desktop PCs; PCMCIA's small form factor, which makes for smaller-lootprint desktop 
PCs; lower power consumption; and easier swapping of peripherals. "PCMCIA is also happening on the 
desktop because people want to be able to usa the cards that they bought for their notebook,” says Jack 
Peterson, director of marketing at SCM Microsystems (Los Gatos, CA, 1308] 395-9292), a company that 
plans on announcing products later this yoar that combine traditional VO devices with PCMCIA. Martin 
Shan, product manager for DEC's PC MTE family of desktops that feature an optional PCMCIA slot, notes 
that PCMCIA peripherals are currently more expensive than their 15А counterparts but says those prices are 


already dropping. 


easy to use visual development environment 
for creating OS/2 applications with rich | 
graphical user interfaces. VX*REXX 
combines a project management facility, 
visual designer and an interactive source-level 


debugger to deliver a very approachable and highly 


productive visual development environment. 


Design Applications Visually 
Create rich graphical applications quickly and 
easily using the visual design environment. With 
the visual designer, you can graphically create 
CUA'91 Presentation Manager interface objects, 


quickly customize their properties, and easily attach 


REXX procedures using powerful drag-and-drop 
programming techniques. 

Integrated Development 
Environment Build, test and debug your 


application without leaving the development 
environment Then package your application as an 


EXE file or PM macro for royalty-free redistribution. 


The power of the integrated development environ- 
ment and debugger can also be used with your 
existing REXX applications. 


Powerful Open Environment 

Enjoy the simplicity of event-driven programming 
together with the global editing capabilities 
essential for professional project management. 
Watcom VX*REXX is open and extensible through 
IBM's object-oriented System Object Model 
(SOM) technology. You can access all standard 
REXX APT's including DB2/2, because VX*REXX 
is based on the OS/2 2.x standard 

system REXX. 


i K ИП Н ШИЙ 


Watcom VX*REXX is ап award winning, P, | 


* Rapidly create more than a dozen chart types with 


* Easily bind objects directly to your database - 
« Quickly connect to your database 
e Visually generate and test your SQL query 


Experts Agree.. «an in al, vxerexx 
stands out for ease of use, versatility, and 
power. And at $199, including free tech 
support and free application distribution, it's 
# also a sensational value." 
PC Magazine, February 8, 1994, 
“(VX REXX) applications can be multithreaded 
and REXX is probably the easiest language in 
which to learn the OS/2 thread model.” 
Software Development, November, !993. 


over 150 display options 


| All of the Powerful Features 


of the New VX*REXX 
T 1 Version 21. ТЕТ 
VERSION 2. 


e Over 2 dozen objects, Including CUA'91 Containers, 
Notebooks, Pop-up Menus and more 

* Integration and control of existing applications 
through DDE, keystrokes or REXX API's 

e Easy to learn event-driven programming model with 

| complete on-line documentation 

e Context-sensitive help 

• Powerful drag-and-drop programming techniques 


“VX*REXX is a great tool; it's fun and productive.” 
PC Techniques, Dec/Jan. 1994. 


PROFESS 


IONAL 


simplify programming Watc e 
* Develop professional multi-threaded, multi-windowed om VX REXK 
and drag-and-drop enabled applications Version 2.1.................... Special Price $99 


« Code reusability through section sharing 
• include 05/2 style help and hints in your applications 
‚ © Advancad interactive source-level debugger 
• System Object Mode! (SOM) based object manager 
• Package your application as an EXE or PM macro for 
royalty-free distribution 
г * Integrated console window support simplifies 
migration of existing REXX programs 


1-800-265-4555 


Watcom 


A Powersoft Company 


Watcom International 415 Phillip Street, Waterloo. Ontario, Canada. N2L 3X2 Phone: (519) 886-3700 Fax: (519) 747-4971 


*Prices and specification are subject to change without notice. Price does not include Ireight and taxes where applicable. Prices quoted in US dollars. 
Watcom, the Lightning Device, and VXeRrxx are trademarks of Watcom International Corporation. Other trademarks sre the properties of their 
respective owners. “Copyright 1994 Watcom International Corporation. 
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using. DB2/6000™ or any = UNIX 
database. And you'll clip through 
number-erunehing-johs once reserved for 
supercomputers. 


You'll also be able to serve SUN™ clients Rl - 


„IBM and RISC System/6000 are registered trademarks.and PowerPC and DB2/6000 are trademarks of international Bubiriess Machines 
, UNIX Is a registered trademark of X/Open Company Limited: SUN is atrademark of SUN'MlIcróbysteme, inc. S EN Có 
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Servers Are Just As Versatile, 
Fit In Your Pocket. 


more speed and power than SUN. And deliver 


superb I/O capability and industrial-strength _ 


| operability: Making it ideally 
-suited for client/server needs. 
тео, as always with ІВМ, you'll 


have an army of ышык RISC e 
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WINDOWS AND MAC 


IMAGE EDITING 


Photoshop and Picture Publisher Get a Face-Lift 


he top vendors of image- 
processing software are 
unleashing new versions of 
high-end programs that have 
plenty of power to alter images. 
Adobe plans to release new 
versions of Photoshop for Win- 
dows, NT, the Mac, and the 
Power Mac by the end of Sep- 
tember; Micrografx planned to 
release a new version of its Pic- 
ture Publisher image-editing 
program for Windows 3.1 and 
Windows NT this summer. 
Adobe's ((415) 961-4400) 
Photoshop 3.0 ($895) main- 
tains its extensive set of edit- 
ing and retouching tools but 
adds mightily to its perfor- 
mance and productivity. The 
most significant update is sup- 
port for multiple layers. With 
this feature, you can now edit 
an element of an image on sep- 
arate layers, a process akin to 
the manual design method of 
working on individual sheets 
of acetate. The result is fast- 
er and easier editing: You can 
experiment with ideas, color 
changes, and techniques on dis- 
crete layers and sce the results 


Thompson made heavy use of 
Photoshop 3.0's new layering. 
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without affecting the original 
image. When all the image el- 
ements are arranged to your 
satisfaction, you can "flatten'' 
the image when saving the data 
into a file so that the layer in- 
formation is discarded. 
Another welcome new fea- 
ture is enhanced color correc- 
tion, which includes the abil- 
ity to selectively adjust ink 
amounts on individual color 
channels (or color plates), a 
new CMYK quick preview, 
and the ability to interactively 
saturate or desaturate colors 
with a new Sponge tool. Adobe 
has improved upon Photoshop 
3.0’s tweaks by adding cus- 
tomizable floating palettes, a 
new preview feature for filters, 
and a Commands palette for 
assigning one-button access to 
often-used commands or for 
creating custom palettes for dif- 
ferent editing tasks. 
Photoshop also has another 
feature that’s sure to please its 
fans: It is significantly faster 
than the current үза an 
on the Power Mac р 
and under Windows. 
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art image directly into another image. 


The new Windows version 
supports multithreading under 
Windows NT, allowing it to 
support dual-processor PCs. On 
the Mac platform, the program 
is available in a completely 
native PowerPC version; Pow- 
er Mac users will see an overall 
performance boost over Pho- 
"шер 2.5.1, which was written 
7 дад in 680x0 processor 
4 cade but used a 
‚ plug-in module 
written in code 
| for the Power- 
PC that offered 
performance en- 
^ hancements for 
| certain opera- 
tions. 

If you want a 
powerful image- 
editing program 
but also want to 
spend a bit less 
money, consider 
Micrografx's 
((214) 234-1769) 

forthcoming Pic- 
в ture Publisher 
5.0 ($595). (The 
y status of Aldus's 
PhotoStyler pro- 
gram for Win- 
| dows [see “Pho- 
' toStyler Fights 


Back," February BYTE] is un- 
clear now that Aldus and Ado- 
be have announced plans to 
merge.) Picture Publisher 4.0 
already had layers available, 
but the new release adds sev- 
eral ease-of-use and produc- 
tivity enhancements, including 
customizable toolboxes and 
workspaces, new monitor and 
printer-calibration tools, and 
extensive use of Chicago-style 
tabbed dialog boxes. 

To save time and system re- 
sources, Picture Publisher al- 
lows you to work on images in 
low resolution and then auto- 
matically apply the edits to the 
high-resolution version of the 
image. And for those who can't 
make up their minds, the pro- 
gram has an Infinite Undo fea- 
ture that saves your command 
list and allows you to undo all 
or selected commands. 

If you are budget-conscious 
and only want to do occasion- 
al editing, you can choose from 
several less-expensive tools in 
Windows, including Leadview 
3.0 for Windows (Lead Tech- 
nologies, (704) 549-5532), 
PhotoFinish 3.0 (Softkey In- 
ternational, (617) 494-1200), 
and PhotoPaint (Corel, (613) 
728-8200). —Jon Pepper 


Are you 
well connected? 


HP JetDirect. The direct 
network connection for all 
your HP LaserJet printers. 


These days, it's more important than 
ever to link every printer directly to 
your network. All the more reason 
to consider HP JetDirect network 
interfaces. Of course, if you already 
have network-ready HP LaserJet 
printers, you're all set. But for all your 
other HP printers, HP JetDirect is 
the single-source solution. Because 
it transmits data at the full capacity 
of your network, HP JetDirect offers 
unparalleled speed and performance. 
And thanks to HP JetDirect's soft- 
ware utilities, installation and man- 
agement are a snap. Call us today at 
1-800-533-1333, Ext. 8199' and find 
out how to make a direct connection 
—with HP JetDirect. 


• JetDirect cards and JetDirect EX inter- 
faces support all HP LaserJet printers, 
НР DeskJet printers and HP DesignJet 
plotters 

» Flash memory for software upgrades” 

* Multiple protocols with automatic 
switching 

e Printer-management software utilities 
such as JetAdmin and JetPrint 

e Supports industry-standard SNMP- 
based network management software 

* Compatible with major network 
topologies: Ethernet, Token Ring, 
Apple LocalTalk* 

e Compatible with these major network 
operating systems: Novell Net Ware, 
Microsoft® LAN Manager, Windows 
for Workgroups, Windows NT, IBM 
LAN Server, Apple EtherTalk, Apple 
LocalTalk*; UNIX": HP-UX, SunOS, 
Solaris, SCO UNIX, [BM AIX and Ipd 


Another smart networking 
product from HP. 


(02 pacar 


ee ae e age چا‎ tin Canada call 1-600-387-3867, Dept. 100. UNIX is а registered trademark ol UNIX System Laboratories Ino. in the U.S.A. 
other countries. Microsoft в a U.S registered vademark and Windows is a trademark of Microsoft Corporation. ©1994 Hewlett-Packard Company RNDOO9 


News & Views 


COMMUNICATIONS 


Businesses Turn to BBSes 


he concept of the infor- 

mation highway has cap- 
tured the imaginations of com- 
puter users and editors alike. 
But in the midst of all the head- 
lines, one alternative that busi- 
ness and government agencies 
are increasingly using to share 
information has existed since 
the early days of personal com- 
puting: the electronic BBS. 

Says Scott Brinker, president 
of Galacticomm (Fort Laud- 
erdale, FL, (305) 583-5990), 
which produces The Major 
BBS, "We have | 
seen a significant | 
ramping up б. 
sales іп 1994, į 
People used to 
see the BBS as 
a hobbyist ven- 
ture. Now it’s 
seen as a real 
tool for busi- 
ness.” Board- 
waich maga- 
zine, which 
covers the 
BBS market, 
estimates that 
at the end 
of 1993, ap- 
proximately 
60,000 BBSes operated in the 
U.S.—roughly twice as many 
as there were 18 months ear- 
lier. Today's BBSes offer mul- 
titasking (allowing multiple 
users to perform activities such 
as E-mail, file transfers, and 
electronic chatting), customiz- 
able GUIs, security, and gate- 
ways to the Internet, E-mail, 
and other networks. 

In the world of business 
communications, BBSes sit be- 
tween internal LANs running 
Lotus Notes or Microsoft Mail 
and external on-line services, 
such as CompuServe and BIX. 
BBSes provide a relatively in- 
expensive way—both in terms 
of cost and training—for em- 
ployees to communicate with 
outside customers and with 
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each other. 

In the business environment, 
BBSes are most popular for 
external communications, such 
as customer support, and for 
providing a central information 
system for field offices. In con- 
trast to a product like Notes, 
which requires a user to have 
client software to access a 
Notes database, anyone who 
has a terminal program can dial 
into most BBSes. In addition, 
many BBSes offer the advan- 
tage that the operator has com- 

ps control over the sys- 
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А new 
add-on option for The Major BBS called 
Search and Retrieve 3.0 lets users 

search several megabytes of preindexed 
text files, using up to eight keywords. It 
also adds the ability to preview graphics 
on-line before downloading the file. 


tem, from the user interface to 
the levels of security. 
Citibank uses The Major 
BBS to connect its audit-divi- 
sion offices all over the world. 
“We used to send audit reports 
on diskettes by overnight ex- 
press," says Gene Friedman, 
the firm's manager of data 
communications. "It was ex- 
pensive and unreliable." To- 
day, the offices send reports by 
modem directly to the central 
BBS at Citibank headquarters 
in New York. The BBS is con- 


nected to the 
office LAN, so 
internal users ! 
also have the M 
ability to post ^ 
files and messages. 

Friedman estimates that the 
company spent under $15,000 
(about $5000 for the PC, $1000 
for modems, $6000 for an X.25 
line lease, and $2000 for soft- 
ware) to hook up 30 offices 
around the world. “There real- 
ly was no alternative other than 
some kind of WAN [wide-area 
network],” says Friedman, 
adding that since he’s set 

the system 

up—which 
took about a 
week—main- 
tenance has 
been minimal; 
most of it, 
such as delet- 
ing old files, is 
automatic. 

Another in- 
teresting BBS 
application is 
that of Wieck 
Photo Databases 
of Carrollton, 

w Texas, which sup- 
00214 plies photographs 
and graphics to 
the media. Using the Mac- 
based TeleFinder BBS from 
Spider Island Software (Irvine, 
CA, (714) 669-9260), Wieck 
offers a central repository in 
which news services and ma- 
jor newspapers, such as the 
Washington Post and the New 
York Times, post their photos, 
which can then be downloaded 
via JPEG data compression by 
other newspapers and publica- 
tions. Travis Hughes, a partner 
in the business, says newspa- 
pers and public-relations firms 
use his company's service to 
retrieve photographs to use 
with articles and trade bro- 
chures. 
Some BBS systems are de- 
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А new Wildcat BBS Suite from Mustang 


Software (Bakersfield, CA, (805) 873- 
2500] offers many new features 
designed to appeal to both the business 
and entertainment fields. A new 
programming language called wcCode 
lets the BBS operator customize the 
BBS to provide unique menu choices 
and place any feature or wcCode 
application on any Wildcat menu. 


signed to run on LANs and 
modem connections alike. One 
such system is the Mac-based 
FirstClass from SoftArc ((905) 
415-7000) of Markham, On- 
tario, Canada (see “A First- 
Class Experience," September 
1993 BYTE). This system uses 
a client/server model and sup- 
ports multiple network proto- 
cols. The client software, which 
is installed on Macs or Win- 
dows-based PCs calling into 
the system, is distributed free 
of charge, while the server soft- 
ware is priced according to the 
number of users. SoftArc also 
offers a command-line client 
interface that allows connec- 
tions for any computer that can 
emulate a VT 100 terminal. 

SoftArc's vice president of 
corporate affairs, Scott Welch, 
says that a "Big 6" accounting 
firm is now using FirstClass to 
maintain an “intellectual capi- 
tal" repository, available to all 
the firm's offices around the 
country. If one office generates 
a report on the textile industry, 
for example, it's posted on the 
FirstClass BBS so that other 
offices can access it. 

BBSes are relatively easy to 
set up and maintain and are 
priced in the $200-to-$1000 
range, depending on the con- 
figuration and number of users. 
The bottom line is that if you 
want full control over your 
company's internal and exter- 
nal communications, a BBS is 
worth considering. 

—Nicholas Baran 


Why Settle For Beine Merely Effective 


When You Could Be Insanely Awesome? 


Introducing Z£NOTEFLEX, 
The Ultimate Multimedia Presenter. 


Loosen your tie, and get xm 


ready to bring down the house. 
With Z-NOTEFLEX, Zenith 
С. Data Systems' new multi- 
media showstopper 
Built around a powerful 
notebook, the Z-NOTEFLEX 


system lets you take the show 


LP 


on the road, and carry it around з | 


in your hand. With sharp, Z-NOTEFLEX 
up to 
| - IntelDX4" 7SMHz processor 
colorful video and stereo ede rmn 
в active- matrix, 256-color 
sound, your business pre- LCD display 
T H FLEXSITE 
ij sentations are sure to get LCD display stand 
КОО attention. Detaching the FLEXBAY 
"I i battery charging bay 
floppy drive bay 


У S 
"J fi LCD display and placing it 
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, 1 f enhanced port replicator 
| in front of your viewers will т — t Ж 
Е | А " networking module 
EN! have an even greater impact: 


FLEXSHOW^** 
т е double-spoed CD-ROM drive 
And the Z-NOTEFLEX's або 


i {шю type-tll PCMCIA slots 
7 modular com ponents offer integrated power supply 
i 


| you a wide range of system 
enhancements, multi- 


b media capabilities and 


peripheral solutions. So you 


custom order the features you 


IPC? 


Multimedia PC 


Your audience wants something worth 
watching. And the Z-NOTEFLEX delivers. 


Make that connection, and you could be an 


want today, then upgrade 


when you're ready. 


overnight success. 
Call us for the awesome details. 


1-800-841-588l, Ext. 5136 
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CD-ROM COMPRESSION 


Two Ways to Cram More 
Data on a CD-ROM 


=й a lot of commercial 
and corporate CD-ROM 
software developers, 660 MB 
just isn't enough. Once a rarity, 
multidisc packages are now 
becoming more common. Be- 
cause each additional CD- 
ROM disc increases produc- 
tion and packaging costs, 
developers are seeking ways to 
get more data on a disc. 

Until now, lossless com- 
pression utilities have not been 
available for CD-ROM drives 
because of incompatibilities be- 
tween DOS and CD-ROM file 
systems. Two companies aim 
to change that. CD-ROM USA 
(Golden, CO, (303) 526-7600) 
has created a driver for Stac 
Electronics’ Stacker that allows 
it to compress files written to 
the CD-ROM file format. 
EWB and Associates (Carls- 
bad, CA, (619) 930-0440) has 
announced a package compris- 
ing a number of compression 
schemes that are optimized for 
CD-ROM. Both companies 
claim to minimally double the 
amount of data that can be 
recorded on a disc. 

CD-ROM USA’s CRI-X2 
Driver, which is available now, 
fools PCs into writing to the 
ISO-9660 file format that is 
standard for most CD-ROMs. 
The computer thinks that it is 
writing to a standard DOS FAT 
(file allocation table), but in re- 
ality it's writing to an image of 
the DOS FAT that the CRI-X2 
Driver creates in virtua] mem- 
ory. The driver then encapsu- 
lates all the compressed files 
into one large file on the disc. 
To the computer, it looks like 
one large ISO 9660 file. The 
CRI-X2 Driver, however, sees 
all the files as compressed DOS 
FAT files. 

CapaCD, EWB's compres- 
sion utility, takes a similar ap- 
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proach in that it encapsulates 
the compressed files into one 
large file. But the program sees 
the data in the file in either ISO 
9660 or Apple HFS format. 
The advantage to this approach, 
according to EWB, is that it 
avoids the limitations of the 
DOS file system, including its 
2-GB maximum volume size. 

EWB says its own “distrib- 
uted indexing" scheme, where 
each compressed file carries 
its own indexing data, offers 
another advantage: It provides 
faster file access. The CRI-X2 
Driver places all the indexing 
data in one header for the en- 
tire compressed volume. EWB 
says that the CapaCD utility 
will be available sometime dur- 
ing the third quarter, 

While CD-ROM USA uses 
the popular Stac compression 
engine, EWB has gone with 
its own engine, which is called 
Multipress. Actually, it is sev- 
eral engines; each, the com- 
pany claims, is optimized for 
a particular data type, such as 
text, image, or audio. 

EWB president Ed Brakus 
sees the choice between the 
two engines as a technology is- 
sue. “Stac will need to develop 
an entirely new compression 
technology to catch up,” he 
says. CD-ROM USA is bank- 
ing on Stacker's proven track 
record and the close ties be- 
tween Stac Electronics and Mi- 
crosoft (Stac and Microsoft an- 
nounced in June a cross-license 
agreement to end their disk- 
compression patent dispute). 

In reality, there is likely 
room for both engines. Some 
companies need as much com- 
pression as they can get. Others 
will sacrifice the smallest pos- 
sible file size for a familiar and 
trusted compression method. 

—Michael Nadeau 
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Seer-Sem Offers Realistic Forecasting for Programmers 


One of the MIS world's many holy grails is a forecasting methodology that 
can be accurately applied to software projects: a software swami, if you 
will, to whom you could hand a project specification and who would hand 
back an accurate prediction of how much time or lines of code a given 
project would require. 

That's the basic idea behind Seer-Sem from Galorath Associates (Los 
Angeles, CA, (310) 670-3404). A simplified description of Seer-Sem | 
might be that it is a software engineering tool that leads you through a 
well-structured hierarchy of fill-in-the blank fields. When this process 
is complete, Seer-Sem generates a variety of reports and charts that tell 
you what resources your company will have to devote to the project. 

Seer-Sem is extremely flexible. For example, the package is quite con- 
tent to work with incomplete information, thanks to "knowledge bases" 
ect, you tell Seer-Sem what type of application your organization will be 
building—for example, a CAD package or a database package—and 
Seer-Sem will draw from its knowledge base of such applications to 
fill in the missing information. Of course, the more you tell Seer-Sem 
about your application, the more you override those defaults, and the 
more accurate Seer-Sem becomes. 

As you use Seer-Sem, its knowledge bases learn more about your pro- 
grammers, engineers, and organization, and Its predictions become 


| fine-tuned. Galorath updates the program's knowledge bases about 


once a year. 

To test the package, 1 fed It information from a database-engine 
project | worked on some time ago, the fruits of which (to be honest) 
never saw the light of day. Seer-Sem allows three levels of hierarchy in 
the software's model: CSCI (computer software configuration Kem, 
which is topmost in the hierarchy), CSC (computer software component, 
the middle level), and CSU (computer software unit, the bottom level]. 

The manual doesn't press a rigorous definition of what should be 
at each level, so | considered CSCls to represent individual programs, 
CSCs to represent major functions, and CSUs to represent Individual rou- 
tines (Le., the actual code). This is probably a good approach, as | 
was able to quickly factor my application into its components. 

For example, to enter information about a CSC, Seer-Sem's outline- 
structured questionnaire required that | provide the following: an esti- 
mate of new lines of code and an estimate of pre-existing code. The pre- 
existing code category was further divided into subcategories, such 
as whether the code was designed for reuse and what percentage of the 
code would have to be redeveloped and retested. | could also select the 
development language, such as assembly, C, C++, Ada, or SQL. The pick 
list is quite extensive. All this data Influences the program’s predictions. 

| suspect that Seer-Sem's greatest benefit is largely hidden. As you 


| fill in the blanks, you are forced to dig up information about the project 


that cannot help but lead you to a greater understanding of it. The 
journey becomes its own reward, 

And my test project? Seer-Sem told me that | was looking at a two- 
year job. No wonder | never finished it. 


For Windows NT users hungry 
for NFS services, BW-Connect 
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Introducing BW-Connect™ NFS 
for Windows NT’, the software that 
serves up a full menu of NFS file and 
print services for Windows NT users. 
The recipe is from the award-winning 
Beame & Whiteside gourmets, the 
experts in NFS connectivity. 

BW-Connect is the first 100% 
kernel-mode NFS client for Windows 
NTT, so it becomes a seamless part of 
the system. Multi-threaded for high 
performance, on some platforms it 
can deliver a transfer rate of over 
] Megabyte-per-second. NT users 
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New AFS Merser 
for DUS & Windows 


NefWore , 


is Grande Cuisine. 
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can transparently access, manipulate 
and print files from NFS servers, 
with support for 255-character file 
names and UNIX? symbolic links. 
The software is implemented as 
a native 32-bit installed file system. 
It supports both case sensitive and 
insensitive file names and prints 
directly to the Windows NT Print 
Manager. Seamless integration with 
Windows NT File Manager is de 
riguer. And it's all-new code that 
supports X86, MIPS and DEC? 
symmetric multi-processor platforms. 
In addition to client software, 
BW-Connect NFS for Windows NT is 
also a server and client for TCP/IP 


applications. So make reservations 


today and give all your NT users 
transparent access to a full menu of 
NFS services. Fred says, bon appetit! 


For your FREE 30-day 
BW-Connect evaluation call 
1-800-463-6637 today. 


Let's Connect!” 


B eame 
Whiteside 


Software” 
Circie 162 on inquiry Card. 


*Devaloper tested only, Novell makes su wamamita with respect Mi dico 
All trademarks are the property vf their respective owners. Beame & Wh 
Software, Inec. 706 Hillsborough ii.. Raleigh, NC 27603, nr den 
Fax: (019) 831-8990. 01994 Beane & Whiteside Software, Inc. (072) 


The New Sound Blaster AWE32. 
Introducing the wave of the future: the new 


(i | = | 
Sound Blaster AWE32. It combines advanced wave 


Sound | : т | 
table synthesis, a powerful digital signal processor, 


and the hottest audio effects all on the same sound card. 
That's why it's the next generation PC sound standard. 
The Sound Blaster AWE32 puts the world's purest 


music synthesis technology (from E-mu Systems) inside your 


жу Ltd. Sound Blaster, Sound Blaster AWE32, Advanced WavEffects, Creative VoiceAssisz, Creative Text Assist, Creative Ensemble, Creative WaveStudio, Creative Soundo'LE and the Sound Blaster and Creative lag 


PC. It also includes effects like chorus and reverb for increased 


depth and richness. And QSound so you can position sounds in 3D. 


It even comes with downloadable SoundFont™ technology, 


so you can add to the library of sampled sound effects and 


[ SOUND BLASTER AWE32 INCLUDES: ]-——— — — — — —— | 


GENERAL MIDI INTERFACE HSC INTERACTIVE SE 
THREE CD-ROM INTERFACES CREATIVE WAVESTUDIO"^ 2.0 
MICROPHONE QSOUND CONTROL PANEL 
SOFTWARE INCLUDES: CREATIVE ENSEMBLE" 
CAKEWALK APPRENTICE FOR CREATIVE SOUNDO'LE" 
WINDOWS CREATIVE MOSAIC 


SOUND BLASTER AWE32 
TRUE (6-BT CD SOUND 
ADVANCED WAVEFFECTS" 
SYNTHESIS 
32-VOICE POLYPHONY 
SAMPLING SUBSYSTEM 


$ 43 


instruments. For power usets, it sands. But che new Sound Blaster AWE32 is only $399.* 
offers the latest speech tech- No other sound card comes close. Sound interesting? 
om 4 ME nology. So you can navigate Visit your local Creative Labs dealer. Or call 1-800-998-5227. 
-— through all che major Windows" 
applications using voice commands. C [9 CT NATIVE 
Of course, it's a Sound Blaster. So it makes all your EEA TIE L.S CENA 
favorite games and software sound more outrageous than you 


ever imagined. All chis sound technology could cost you thou- WAKE UP THE REST OF YOUR BRAIN- 


trademarks of Creator Technology Lid. All other trademarks are the property of cher respective owners, US, mauines: Creative Labs 1-800-998-5227 or 408-428-6600. International inquiries: Creative Technology 1:4. Singapore, TEL 65-773-0233 FAX 65-7730353. 
Circle 161 on inquiry Card. 
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News & Views 


PROCESSOR TRENDS 


Getting CISC into RISC 


he RISC-versus-CISC de- 

bate is taking some inter- 
esting turns that could have a 
profound effect on the future 
of the personal computer in- 
dustry. For the past few years, 
conventional wisdom has stat- 
ed that, all things being equal, 
RISC performs better. 

What's muddying the waters 
is software. For better or for 
worse, as Andy Keane, man- 
ager of product marketing at 
Mips Technologies, puts it, the 
80x86 architecture “owns the 
binary." The one bright spot in 
the RISC firmament—A pple's 
success with its Power Macs— 
is because of Apple's power- 
ful influence in the Mac soft- 
ware universe. 

The challenge facing RISC 
vendors is to support 
enough of the = 
80x86 software d 
base so that | 
switching toy) 
RISC becomes 
a tolerable al- 
ternative to con- 
tinuing to invest in 
80x86 machines. 
The prevalent ap- MEN 
proach today is to d| З 


pecial h 
offer some sort of — E: 


software emulation 
that allows users to 
continue to use their 


ported to RISC. The fact that 
an application written to the 
Windows NT Win32 API can 
be compiled relatively pain- 
lessly to 80x86, Mips, Alpha, 
and (soon) PowerPC platforms 
encourages the likes of Mips, 
DEC, and Motorola to stay the 
course while NT increases its 
market share. Their RISC PC 
strategies are predicated on 
the belief that the migration 
of the Windows 3.1 installed 
base to the far-more-capable 
NT platform is inevitable. 
Chicago (aka Windows 4.0) 
applications written to the 
Win32 API should increase the 
number of programs that can 
take advantage of most of the 
features of an NT platform. But 
Chicago's pop- 


DOS/Windows soft- gj Ù за Sg tinc 


ware on RISC hard- 4 dits! 
ware. But software et tech 
d IMS 
emulation, for the technology. үте between t 
most part, is too slow, s| significant bridge 
while the installed , m Ж. А 
base of RISC PCsis = = © ularity may 


too small to tempt most 
software makers into convert- 
ing their 80x86 software into 
native RISC code. 

À more patient approach is 
to wait for the binary to come 
to you. Mips and DEC are 
banking on Windows NT to 
provide a ready source of ap- 
plications that can be easily 
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discourage faster migration to 
NT, especially given that NT 
currently requires about three 
times as much RAM as today's 
4-MB PCs. Neither Mips nor 
DEC sees a major impact for 
NT in the general desktop mar- 
ket before 1996. 

Two years is a long time, 
and a number of companies 
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are working hard to get more 
of that 80x86 binary today. 
Prominent among these is 
IBM, which is now working to 
perfect its PowerPC 615 chip. 
Like software emulators, the 
615 will let you run 80x86 
code on a RISC platform—in 
this case, a native PowerPC 
machine. The difference is that 
the 615 provides a hardware- 
emulation capability that is sig- 
nificantly faster at executing 
80x86 binaries than software- 
based emulation. How much 
faster is unknown, and it de- 
pends greatly on how IBM ap- 
proaches hardware emulation. 
Approaches to hardware 
emulation include providing 
an assist to a software- 

., based emulator, 
"M © putting a separate 
1 80x86 processor 
on the same die as 
a RISC processor, 
and creating a 


Fant, ^ | hybrid execution 


!» pipeline that can 
$ "handle RISC and 
CISC instruc- 
f tions. The first 
® . solution is the 
least costly, but 
-3 © it provides the 
smallest 80x86 
3$ performance 
ta gain. The sec- 
Д ond solution 
M ' provides the 
best 80x86 
' performance 
_ gain, but it 

yields very big— 

and therefore very expensive— 
chips. The third solution, ac- 
cording to sources, is the one 
IBM has settled on for the 615. 
The 615 has two modes of 
operation. In one, it acts like 
a normal PowerPC chip. When 
the operating system tweaks a 
specialized mode bit, howev- 
er, the 615 decodes 80x86 in- 
structions into microcode that 


Whatever 
Nannenedto> 


Apple's Mac Quadra 610 
(see » "Apple. Provides PC on 
а Mac," January BYTE ) 


Apple r no longer makes the 
system but might offer a sim- 
ilar but Improved product for 
Power Macs. Eric Wee, a 
spokesman for Apple, says 
the original DOS compatibil- 
ity card for the Quadra 610 
was produced in limited 
quantities because Apple 
couldn't predict what the 
consumer demand would be 
for the first systems. 
However, Apple recently 
demonstrated a Power Mac 
6100 running a prototype 
DOS compatibility card that 
had a DX2/50 processor 
апа could play SoundBlaster 
files. Dave Daetz, product- 
line manager 1 for cross-plat- 
form { ucts at Apple, says 
that If Apple were to release 
а DOS compatibility card for 
Power Macs, it would likely 
offer improved networking 
over the original card, Apple 
wouldn't comment on 
whether It will bring a DOS- 
compatible Power Mac to 
market, but Apple’s past 
technology demonstrations 
have typically evolved into 
| products. 


is then sent to the execution 
pipelines. In 80x86 mode, the 
615 also tracks things like 
80x86 condition codes. Switch- 
ing between modes is much 
like a standard context switch. 

As for performance, one es- 
timate puts the 615's 80x86 
capabilities on a par with those 
of a 100-MHz Pentium, al- 
though there is too little infor- 
mation available to judge this 
estimate's validity. Also un- 
known are the physical char- 
acteristics of the chip. These 
questions will remain unan- 
swered until IBM begins sam- 
pling the chip—probably in the 
first half of 1995. Given that 
schedule, don't expect to see 
615-based systems until late 
1995 at the earliest. —Bob Ryan 


V E m SION 


For DOS, Windows, and OS/2 


Your needs for new devices and increased data storage capacities are constantly growing. 
That's why you need software that wiil not only connect these peripherals, but will aiso 


have advanced features and applications to improve their performance. 


Connect a Variety of Devices to your Computer 
© Connect up to seven SCS! devices to a single host adapter 


© No need to purchase different drivers every time you attach a new peripheral or change operating environments 


e Includes drivers for the following SCSI devicas: 


SCSI hard drives WORM drives Scanners (TWAIN-compliant) DAT tape drives 
CD-ROM drives Multi-function drives Removable drives QIC tape drives 
CD-ROM writers Floptical drives PC Notebooks 8 MM tape drives 
Rewritable drives Printers (SCSI-2) 


More Uses for your CD-ROM Drive 
e Support for multisession and Kodak Photo CD 


€ Corel Photo CD lab for the conversion of PCD images 
€ CD-ROM writer software lets you use a recordable CD-ROM writer to create customized CD-ROMs 


More Control over your Devices 
© Diagnostic utilities (еї you configure SCS! device parameters, check media, and thoroughly test devices 


@ System and media browser books let you examine your computer's hardware, operating system and CDs 


Sound Features are Added to your Computer 


€ CD-Audio player features an advanced interface, multipla player modes, database utilities, 
CD-Digital Audio recording and a WAV file conversion utility to record and save sound clips 


© WAV File Editor, an OLE application, lets you edit and modify WAV and VOC files 


Backup Software 
e Backup data to tape, optical, floppy and network drives, and SCSI and non-SCS! hard drives 


e Support for tape carry-over, "drag and drop" functionality, double buffering and multi-tasking 


Easy to Use 
e Simply type "Install". New devices added later are automatically configured and recognized on bootup 
€ Advanced features eliminate complex configurations, tricky installations, and confusing command functions 


Works with Virtually all Host Adapters 


Includes ASPI drivers for over 30 popular host adapters, and supports various models of SCS! host adapters from: 


Always Technology, Acculogic, Adaptec, American Megatrends, Busiogic, CMD, Creative Labs, ОРТ, DTC, 
Future Domain, IBM, Media Vision, New Media, Practical Enhanced Logic, Qlogic, Rancho Technology, 
Smart & Friendly and Ultrastor. 


I Y | къыш 
! | 
PE 59 


T1 mb i 
оуеи IN 
P b ef елуу чыр a m 
AY б {| tT = í fe Т”, p 
" b» ч Ж — | DEVE à S к" 


Р 
Р 


Ld 1-1 P1 

—€— 
uii 
Ё 


cong, SCS] 


VERSION 


For DOS, Windows ond „2 


it 
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" 
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Ask for our 
free montMy 
ermal SCSI Approved 
»»osvor Products Utt 


SOFTWARE | 
SPEC TRUM | 


E Ы" Vent UL he >f =] г UU LL D ы ә | 
Software Spectrum gives you all the convenience 
of toll-free shopping. Friendly, knowledgeable sales 
people who know more than just prices. Reliable 
technical support. Plus same-day shipping of orders 
received before 4:00 PM (Central). 


Pal TAT AM 
CALL IODA Y 


- | 


|" 4 Е E 


7 am to 7pm (Central) vli "а 
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E Connect Jukeboxes, CD-ROM, Muititunction, WORM and Rewritable drives to your File Server 


m Complete Oata Protection and improved Network Performance at a fraction of the Cost 

e Includes CorelRAID, so you can customize RAID level 4 and 5 arrays 

ө Easily integrate any manufacturer's hardware, eliminating the need for expensive hardware arrays 
€ Hot-swap and hot-standby features eliminate server downtime while replacing failed drives 


€ Uses only one drive for fault tolerance, leaving more hard disk space available for data 
S ا‎ @ e All utilities are completely menu-driven and status screens let you easily troubleshoot problems 
تا‎ — | E ш Faster CD-ROM Drive Access from the Server 
on т 2 e High-performance CD-ROM server software uses hard drive caching to speed ир the access 
ly * А 2 time when multiple users are using a single CD-ROM drive 
i X | 2 ө User requests are sent simultaneously to both the user and the cache 
1 = мш, Crom, E Bi increase Storage Capacities with Advanced Jukebox Support 
| ы e Optical jukeboxes are transparently integrated with NetWare file servers, so the jukebox Ф" ‘COREL’ 
simply appears as an extension to the network volume SENS 
e Can map a particular directory to a specific Cartridge, providing improved data management Ext 28 
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News & Views 


PORTABLE COMPUTERS 


Bigger and Better 


C all it a reverse trend. For years, ma- 
jor PC manufacturers seemed bent 
on producing the smallest and lightest 
“full-featured” machines possible. The 
subnotebook category of portables that 
emerged, which typically comprises sys- 
tems that weigh between 1.9 and 4.6 
pounds and are about 8.75 inches wide, 
attracted the kind of excitement usually 
associated with a flashy new sports car. 

But now reality is setting in: Small too 
often translated into products that were 
too flimsy or underpowered for all but the 
most minimal work. Subnotebooks often 
had compromises in screen size, number of 
PCMCIA slots, and storage capacity. 

Expect to see a new round of subnote- 
books introduced this summer and fall that 
are more similar to their slightly larger 
brethren (e.g., with larger screens, more 
power, and even somewhat larger size) or 
repositioned in the market as portable com- 
munications devices instead of as full- 
fledged desktop replacements. 

À prime example of the first trend is the 
NEC Versa S series, which NEC is touting 
as a reduced-weight notebook rather than 
a subnotebook. The machine, which ranges 
in weight from 4.2 to 5 pounds depend- 
ing on the choice of display (monochrome 
or TFT [thin-film transistor] color), is just 
about the standard notebook size: 10.8 
inches wide and 8.3 inches deep. NEC in- 
cludes a larger display (9.5 inches), more 
power (up to a 50-MHz 486DX2), and 
more disk space (up to 260 MB). Toshiba's 
new Portege T3600CT subnotebook of- 
fers similar improvements over the cur- 
rent T3400CT model. 

AST is also upgrading its new Ascentia 
500S subnotebook, with a keyboard that's 
95 percent the size of the Ascentia note- 
book's keyboard. The Ascentia 500S is a 
system that will be positioned as a “mobile 
companion" for on-the-go professionals 
who need to communicate. It will be avail- 
able only with a passive-matrix display, 
partly because communications doesn't 
generally require active-matrix screens. 

Zenith Data Systems is trying to cover 
both ends of the spectrum with a new col- 
or version of its Z-Lite subnotebook. The 
company has added larger hard drives (up 
to 340 MB), a standard 7.8-inch passive- 
matrix color LCD, and a 33-MHz Cyrix 
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486DLC processor. 
Zenith is complement- 
ing the tiny 4.3-pound 
machine with the Z- 
Star EX, which sports 
a faster processor (a 
50-MHz 486DX2 from 
Cyrix), a larger key- 
board, and many op- 
tions in a traditional notebook-size package 
ranging in weight from 5.2 to 5.7 pounds. 

Epson has discontinued its line of sub- 
notebooks. Instead, the companv is making 
its ActionNote notebook line lighter—but 
not smaller—to minimize compromises. 
A new line of ActionNote computers will 


WINDOWS PRINTERS 


| have a 66-MHz Cyrix 
| 486DX2 3-V proces- 
—] sor and weigh about 
4.9 pounds. Part of the 
weight savings was 
] achieved through put- 
ting a 14.4-Kbps data/ 
| fax modem on-board 
| and including just one 
| PCMCIA Type П slot 
instead of two. 
| And Gateway 2000, 
| which helped pioneer 
the subnotebook mar- 
| ket with its tiny Hand- 
- 4 Book line, has dropped 
prices on current fece in anticipation 
of adding faster processors, and possibly 
color, in the same form factor. But Gate- 
way is now marketing the HandBooks as 
super-portable communications tools. It 
appears that vendors are realizing that less 
is indeed less, after all. —Jon Pepper 


Inexpensive, Fast, and Slow to Acceptance 


hether they're based on Micro- 
soft's At Work or Destiny Tech- 
nology's (Santa Clara, CA) WinStyler 
printing architecture, Windows printers 
can deliver high-quality output, fast print- 
ing, and, through bidirectional feedback, 
instantaneous, user-friendly information 
regarding a print job's status. 

Also, because they use a desktop PC's 
CPU and RAM to off-load tasks such as 
rasterization, which previously required 
a powerful RISC processor and memory 
in a traditional printer, Windows printers 
are inexpensive. For example, Destiny pre- 
dicts laser printers based on its 1200-dpi 
WinStyler solution will ship in the second 
half of this year in the $750 price range. 

Even so, market analysts and managers 
at leading printer vendors see slow market 
acceptance of this printer category. One 
of the problems with Windows printers 
has been incomplete networking. Printers 
based on the WinStyler technology can 
currently communicate only with the desk- 
top PC to which they are connected. Cur- 
rent At Work-based printers, such as the 
LexMark WinWriter 600, are network- 
able, but only the PC that is directly con- 


nected to the printer gains the benefit of 
bidirectional feedback through the graph- 
ical At Work interface. 

Destiny planned to improve WinStyler's 
networking capabilities by shipping to ven- 
dors in August a solution that delivers bi- 
directional feedback to users on NetWare 
and Windows for Workgroups networks; 
printers based on this new technology 
should start appearing in the first half of 
1995. And Microsoft says it will add bidi- 
rectional communications over networks in 
a future release of its At Work software. 

Another problem with Windows print- 
ers is their incomplete DOS support. For 
example, printers based on the current Win- 
Styler technology require you to print from 
MS-DOS applications inside Windows, 
but not all applications can print this way. 

Analysts at BIS Strategic Decisions 
(Norwell, MA) believe that as more users 
buy new Windows PCs, Windows printing 
will eventually take off as a product cate- 
gory: Until then, the engineers and mar- 
keters in Santa Clara and Redmond will 
be busily working on new versions of their 
solutions and educating the market. 

— Dave Andrews 


FFORE YOU BUY A 
COMPUTER, 
WE'D LIKE TO SELL YOU A 


90MHZ, REAL POWER, REAL-TIME VIDEO. 


"With the AMBRA DPSOPCI, AMBRA...has developed a 
machine that offers excellent performance at a reason- 
— PC Magazine, June 28, 1994 


With its superscalar architecture and an 
enhanced floating-point unit, the Pentium 
processor sets the performance standard (up to 
150 MIPS). The Intel Pentium SOMHZz processor 
combined with PCI local bus 
architecture, makes the AMBRA 
90MHz mini-tower ideal for 
resource-intensive applica- 
tions—such as multimedia, 
3D quami and statistical 
modeling. What's more, it 
protects your investment— 
it's upgradable, expandable 
and runs over 50,000 X86 applications. All 
this, along with the greatest number of PCI 
options and features, enables you to create 


able price." 


the most powerful PC ever. 


90MHz INTEL PROCES- 
SOR delivers industry- 
leading processing 
speeds up to 147% 
faster than a 
486DX2/66MHz. 


90MHz PENTIUM 
STANDARD FEATURES 


A Inte! 9OMHz Pentium CPU 

A 64-bit СРИ .-Memory-Cache Data Path 
A 256KB L2 & 16KB 11 Cache 

А Fast 32-bit PCIIDE Controller 

A 4 1SA. 2 PCI & 1 ISA/PCI Slots 

А 3.5 1.44MB Diskette Drive 

A 6 Drive Bavs 

A Lexmark " 101-Key Keyboard 

А MS-DOS? 6.2, Windows™ 3.1, Mouse 
А One-Year IBM Onsite Service 


© prsorci vow $2899 


Business Lease: $10J/Month 
A Intel 90MHz Pentium CPU 
А BMB RAM, Max: 128MB 
А 720MB Enhanced IDE Caviar™ 
Hard Disk Orive 
A 15" FST-NI Color Monitor-LR 
(13.5 viewable screen size) 
А Double-Speed Multisession CD-ROM 
A PCI Graphics Accelerator 2MB DRAM 


256KB L2 WRITE-BACK 
CACHE boosts perfor- 
mance above the 
integrated 16KB internal 
on-chip cache. 


VIDEO OPTIONS UP 
TO 32 MILLION WIN- 
MARKS. PCI video 
options provide up to 
32.1 Winmarks (4.0). 


Ө mediaPro™ 90 Now +3299 


Business Lease: $128/Month 


A Intel 90MHz Pentium CPU 

А 16MB RAM, Max: 128MB 

А 720MB Enhanced IDE Caviar 
Hard Disk Drive 

А 15" FST-NI Color Monitor-l R 
(13.6" viewable screen size) 

4 Double-Speed Multisession 
CD-ROM Drive 

А 16-bit Sound Card & 2 Speakers 

& TrueVideo™ Capture Board with Tseng 
Video Image Processor 


MediaPro 90T NOW $3999 


Business Lease: $142/Month 

A Mini-Tower Chassis 

A Intel 90MHz Pentium CPU 

А 16MB RAM, Max: 128MB 

A 1.4GB (2x720MB Enhanced IDE 
Caviar Hard Disk Drives) 

A 15" FST-NI Color Monitor-LR 

13.6" viewable screen size) 

A Doubic-Speed Multisession 
CD-ROM Drive 

A 16-bit Sound Card & 2 Speakers 

A TrueVideo Capture Board with Tseng 
Video Image Processor 


PCI-SCSI-2 OPTION 
(EXPANDABLE TO 8GB) 
allows vou to store an 
enormous amount of | 


data and advanced TET 
TSENG 


applications. 


TRUEVIDEO 
А Connects 10 Standard C amcorders & VCR 
A Vidco Capturc of Still & Motion Video 
A Comes with Video for Windows 
& Intel Indeo " Compression 


Versatile Performer 

А High-Performance Graphics & Video 

А Capture & Import Directly into 
Windows Applic ations 

A Perfect “Color Scanner” for Presentations, 
Image Databases 


Fast, Powerful Image Processing 

& Ultra-Smooth, Jitter-&-Stagger-Free 
Live Video 

A Video Acceleration of C lips trom 
CD-ROM & Hard Disk 

А 31 Million Winmarks 4 0 at 1024x768, 
256 Colors. at 70Hz 

Lifelike Display 

А NI Display of Up to 800x600 (16 Million 
Colors) oc 1280x1024 | 256 Colors 

A Stretch images Up to 1200 Times with 
Na Loss of Image Quality 

& Selectable Refresh Rates ot 30 Frames/Sec, 
60 Fields/Sec or 30 Fields/Sec 


LED HERE ARE OUR 


“The AMBRA Pentium PCI Desktop makes it clear that this is 
the new Windows/Multimedia system standard." 
—Windows Sources, April 1994 


With this much power at your fingertips, you'd think 
you were sitting at a workstation. Because now the afford- 
able AMBRA Pentium desktop has arrived. It brings you 
the latest in personal computer technology; a Pentium 

60MHz microprocessor with PCI local 


bus. Standard features included are 
256KB L2 and 16KB L1 caches, a 
64-bit CPU-memory-cache data path, 
a high-performance floating-point unit, 
a fast 32-bit PCVIDE controller, and a 
system RAM that is expandable to 
128MB and compatible with over 
50,000 X86 applications. This 


combination of performance and 
compatibility positions the AMBRA Pentium 60MHz 
systems to meet the needs of the emerging wave of 
new 32-bit applications and next generation 


operating systems. 


60MHz INTEL PROCESSOR 
delivers 100 MIPS with its 
superscalar, dual-pipelined, 
enhanced floating-point 
architecture, increasing your 
overall productivity. 


60MHZ PENTIUM PCI 

STANDARD FEATURES 

A Inte! 60MHz Pentium CPU 

A 64-bil CPU-Memory-Cache 
Data Path 

A 256KB L2 & 16KB L1 Cache 

A Fast 32-bit PC IDE Controller 

А 4 ISA, 2 PCI & 1 ISAVPCI Slots 

А 15 1.44MB Diskette Drive 

A 6 Drive Bays 

A Fast Serial Ports—16550 UART 

A Enhanced Parallel Pori— 
ECP/EPP 

A Lexmark 101-Key Keyboard 

A MS-DOS 6.2, Windows 3.1, 
Mouse 

A One-Year IBM Onsite Service 


o The AMBR4 DPOOPCI System, fnfoWi eld. March 14, 1994 


PCI LOCAL BUS GRAPHICS 
ACCELERATOR options 
provide a 32-bit or 64-bit 
graphics engine—ideal for 
demanding GUI-based 
applications, 


o DP6eoPCI 


NOW 

Business Lease: $68/Month 

A Intel G0MHz Pentium CPU 

A 8MB RAM, Max: 128MB 

A 420MB Enhanced IDE Caviar 
Hard Disk Drive 

A 15" FST-NI Color Monitor-LR 
(13.6" viewable screen size) 

A PC! Graphics Accelerator 
1MB DRAM 


PCI/IDE DISK CONTROLLER 
increases performance by 
using 32-bit disk access 
reaching transfer rates up to 
11MB/sec (vs. 2MB for stan- 
dard IDE transfers). 


e DP60PCI 


now 532199 


Business Lease: $78/Month 

A Intel 60MHz Pentium CPU 

А 8MB RAM, Max: 128MB 

А 540MB Enhanced IDE Caviar 
Hard Disk Drive 

A 15" FST-NI Color Monitor-LR 
(13.6" viewable screen size) 

A PCI Graphics Accelerator 
2MB DRAM 

A Double-Speed Multisession 
CD-ROM Drive 


LIMITED QUANTITIES 


Order any system with a CD-ROM drive 


and upgrade to multimedia with a 16-bit sound card and 


2 stereo speakers for $49 (offer expires 9-30-94).' 


ME WESTERN DIGITAL 


© preorci 

now 32 

Business Lease: $82/Month 

A Intel 60MHz Pentium CPU 

A 8MB RAM, Max: 128MB 

A 720MB Enhanced IDE Caviar 
Hard Disk Drive 

A 15" FST-NI Color Monitor-LR 
113.6" viewable screen size) 

A Diamond Viper PCI Graphics 
Accelerator 2MB VRAM 


LOWEST PRICES EV 


THE FASTEST 486 EVER IS NOW EVEN AE 


...the D466 VL (is) the fastest 486DX2/66 we've ever tested.” 


—InfoWorld, April 4,1994 


See for yourself. This is one powerful PC. In fact, 
video performance is now 20% faster with new Tsen 
W32p video drivers. Add higher performance throu к; 
VESA* IDE, VESA graphics and enhanced parallel ibus 
Add investment protection with an upgrade path to 
Pentium technology and PCI. For expandability, there 
are 5 expansion slots and 5 drive bays in the desktop 

model; 8 expansion slots and 6 


UPGRADABLE TO PCI. 
Switch to PCI expansion slots 
by upgrading the riser card 
and flashing the BIOS. 


I/VL DESKTOP 
STANDARD FEATURES 


А Upgradable to PCI & Pentium 
Technology 

А 256KB Write-Back L2 Cache 

A Tseng W32p VESA Graphics 
Accelerator—1 MB, 
Upgradable to 2MB 

A VESA Local Bus IDE Hard 
Drive Controller 

A 4 16-bit ISA & 1 32-bit VL 
Bus Slots 

A 3.5" 1.44MB Diskette Drive 

A 5 Drive Bavs 

A Lexmark 101-Key Keyboard 

A MS-DOS 6.2, Windows 3.1 
Mouse 

A Upgrade to Mini-Tower $75 

A One-Year IBM Onsite Service 


drive bays i in the mini-tower, graph- 
ics upgradable to 2MB, providing 
True Color at 800x600 resolution. 
At this price, it all adds up to an 
incredible value. 


TRUE COLOR. Increased 
color depth to meet or 
exceed today’s demanding 
multimedia applications— 
supports 800x600 True 
Color. 


© D466 I/VL 

now *15 

Business Lease: $57/Month 

A 486DX2/66MHz Processor 

А 4MB RAM, Max: 64MB 

& 212MB Enhanced IDE 
Caviar Hard Disk Drive 

A 15” FST-NI Color Monitor-LR 
(13.6" viewable screen size) 


The AMBRA D466 LVI 
fofoWorld. April 4, 1994 


A 
лї 


UPA Piianteite PEEVENTIO 


FAST SERIAL PORTS. Two 
16-bit high-speed serial ports 
use a fast 16550 UART. The 
FIFO buffer allows continued 
serial communication while 
the CPU is processing other 
data. 


© pest BUY D466 VVL 


now $ 

Business Lease: $82/Month 

A 486DX2/66MHz Processor 

A 8MB RAM, Max: 64MB 

A 540MB Enhanced IDE Caviar 
Hard Disk Drive 

A 15” FST-NI Color Monitor-LR 
(13.6" viewable screen size) 

A 16-bit Sound Card & 

2 Speakers 

A Borland Office™ on CD: 
(WordPerfect, Quattro* Pro & 
Paradox*) 

A Productivity Pack on CD: 
PhoneDisc USA Business 
Macromedia Action! SE 
Macromedia Authorware SE 
Clipmedia2 Business & 
Industry 


ENHANCED PARALLEL 
PORT (ECP/EPP) increases 
print performance from 
200KB/sec to 2MB/sec— 
in simple terms, 133 times 
faster. 


e» BEST BUY D4100 I/VL 


Now $ 

Business Lease: $82/Month 

A 100MHz Intel DX4 Processor 

A 16KB L1 Cache 

À 8MB RAM, Max: 64MB 

А 720MB Enhanced IDE Caviar 
Hard Disk Drive 

A 15" FST-NI Color Monitor-LR 
(13.6" viewable screen size! 


A 
TSENG 


A 9.5" TFT ACTIVE 
MATRIX COLOR OR A 
10.3” DUAL-SCAN DSTN 
COLOR DISPLAY lets you 
view sharp, vivid graphics. 


ER. 


THE ULTIMATE NOTEBOOK. 


"their appien design and attractive features go a ways 
toward differentiating them from the throng of notebook РСѕ 1 
available.” —PC Week, May 9, 1994 Ж 


Powered by a fast Intel DX4/75MHz 
processor, the N75D sets a new standard for 
notebooks. The 10.3-inch 
dual-scan color display 

‹ screen is sharp and 
! By vivid. With integrated 
audio playback/ 

m record, your multi- 
incidit media presentations 
Бн, „ Will be very powerful. And 

with an ergonomically 
designed wrist-rest and a long-lasting NiMH 
battery, you'll work comfortably for hours. bo 
ИЛ fit comfortably within your budget, too. РА 


ғ 


PC WORLD 
a 


ERGONOMIC KEYBOARD 
WITH AN INTEGRATED 
16MM TRACKBALL makes 
data entry quick and 
comfortable. | 


340MB UPGRADABLE 
HARD DISK enables you to 


“i 


SYSTEM STATUS 
PANEL /ets you 
monitor battery life, disk 
drive activity, suspend/ 
resume and more. 


INTEGRATED ADVANCED AUDIO 
playback and edit functions give 
your multimedia presentations 
impact. Or use the record capability 


The AMBRA store tons of data and through the inline jack. 
cm virtually all kinds of 
May J1 1994 advanced applications. 
STANDARD © N75D-340 (D nzst-340 N100 AND N75 OPTIONS 
NOTEBOOK FEATURES NOW $25 NOW $ A 4MB Memory $249 
A integrated Audio (Speaker Business Lease: $92/Month Business Lease: $124/Month k eti Gna 
ze Cone tern Tic я Генаны M pd nepal ШЕЕ А NiMH Вапегу, 5139 
> : A 340MB Hard Disk Drive, А 340MB Hard Disk Drive, ae 
А System Status Panel Upgradable Upgradable А Battery Charger $99 
~ ie i ur e A A 10.3" Dual-Scan DSTN A 9.5" Active Matrix TFT Color а еа. » = ~ Data/ $169 
A Type Ill PCMCIA din =н Color Display with Local Bus Display with Local Bus A i 4 kbps Data/ 
(1 Туре Ш/ 2 Туре Il) Video and 1MB Video RAM Video and 1MB Video RAM Box dedi $259 
A 85-Key Keyboard А 12Volt DC Auto Adapter $79 
A MS-DOS 6.2 Ф А АС Adapter $89 
А Windows for Workgroups 3.11 N100T-450 & Docking Station $399 
А 6.7 Pounds, Including NOW $3 A Deluxe Carrying Case $99 
NiMH Battery Business Lease: $13 1/Month A New GlidePoint $89 
Ai psi Адага Сар А 100MHz Intel DX4 А NTOOT/N75T 
A 450MB Hard Disk Drive, Extended Warranty $349 
Upgradable P | №750 Extended 
A 9.5" Active Matrix TFT Color Warranty $299 


Display with Local Bus 
Video and 1MB Video RAM 


== ee 900-200-3390 


IN ORDER TO BUILD AFFORDABLE, 


When you buy a computer, you're buying 
more than just the Computer itself. You're 
also buying the company. 

As you look beyond speeds and feeds— 
and of course, price, price, price—what are 
you getting? Are the systems reliable? Does 
the company stand behind their products? 
Will they even be in business a few years 
from now? 

These are the same considerations that 
guided us when we created AMBRA,™ the 
direct-order personal computer company. 


OUR COMPANY—A CAREFUL ASSEMBLY 

OF ROCK-SOLID COMPONENTS. 

In a sense, putting our company together was 
not unlike building a computer. As a nimble, 
entrepreneurial company, we're able to look 
at processes rather than departments. Every 
aspect of our product design, manufacturing, 
vendor selection, quality 
control, product testing and gi 
customer service is carefully ' 
constructed to work as an 
efficient, interdependent part 

of a larger, integrated system. 

What's more, we continually look for 
ways to improve all of these processes—all to 
bring you consistent, reliable computing, 
from the moment you take an AMBRA system 
out of the box. 


AN OPTIMIZED DESIGN IS 
JUST THE BEGINNINC. 
The development of every AMBRA system starts 


WE ASSEMBLED 


with a simple question: What can we do to 
bring better computing to today's power- 
hungry PC users? 

Our in-house engineering staff and 
product development experts constantly 
assess the evolving needs of both people and 
businesses. Based on these needs, we then 
develop system designs that fully exploit and 
optimize the power of the latest technologies. 


THE COMPONENTS OF 

CHOOSING A SUPPLIER. 
We scrupulously examine our potential 
vendors—for quality, technology and value. 
We inspect their manufacturing sites. we use 
reputable suppliers—such as 
Intel IBM" and Western 
Digital. We test the compo- 
nents in-house—for ruggedness, 
compatibility and our own demanding 
benchmarks. 

Once we've established a successful 
partnership with a supplier, we continue to use 
them as the single source for that particular 
component. In the long run, this helps us 
ensure consistency, quality and compatibility. 


YOU CAN'T MANUFACTURE 
THIS LEVEL OF QUALITY. 

Next, we send our qualified components to 
our integrator and manufacturer. Since 1982, 
they^ve manufactured over 24 million PCs for 
demanding clients known for their insistence 
on delivering quality. 

This facility is ISO 9000 certified, which 


Tw 


HIGH-PERFORMANCE COMPUTERS, 


THE COMPANY FIRST. 


means stringent adherence to an established 
procedure of quality checks, documentation 
and reporting. Checks along the manufacturfhg 
line include assembly verification, initialization 
wake-up testing, and automatic functional 
testing for every system. 


CHECKS AND RECHECKS. 
Our in-house engineering staff performs full 
component-level and manufactured system 
evaluations and release tests. Even 
the packaging is tested. 

What's more, every new 
AMBRA system receives XXCAL Gold 
Certification, as well as FCC, UL and CUL 
certification. 

We continue to monitor and evaluate 
every aspect of the entire design and manu- 
facturing process, to deliver more powerful, 
more reliable personal computing. 

As testimony to our success, our prod- 
ucts have received numerous glowing reviews 
and "Best Buy" endorsements. Among them, 
InfoWorld, PC World, Windows Sources, 

PC Week and PC Magazine. 


WE'RE RIGHT THERE— WITH 
ROCK-SOLID SERVICE AND SUPPORT. 
After we sell you a computer, we stand 
behind every purchase. In fact, we've 
enlisted the best support in the industry. 


Every system we sell is backed by toll-free 
IBM technical service, 24 hours a day, 7 days 
a week. And for desktops and mini-towers, 
IBM onsite technical service is included. 
Finally, if you're not completely satisfied, 
return your purchase within 30 days, and 
we'll give you your money back. Period. 

At AMBRA, we're committed to you, our 
customer. We'll always be there when you 
need us—now and in the future. 


PENTIUM POWER STARTS AT JUST $1899, 
THE FASTEST 486DX2 EVER IS ONLY $1599, 
AND OUR 75MHz DX4 NOTEBOOK 
IS ONLY $2899. 

We do more than just promise high-powered, 
low-priced computing. We're ready to 

deliver—today. 

In the pages that folfow, compare our 
reliable, leading-edge technology. Pentium" 
desktops and mini-towers, optimized /VLs 
and powerhouse notebooks, among others. 

Compare our prices—the lowest ever. 
And when it comes to our reliable service 
and support, there is no cómparison. 

Comparé&, and you'll be sold on our 
compüters—and our company. 


AMBRA 


WE COULD GO ON AND ON. 


All AMBRA 

Desktops and Mini- 

Towers Feature: 

A Upgrade Path to Pentium 
Technology 

A 3.5" 1.44MB Diskette Drive 

А Lexmark 101-Key Keyboard 

A MS-DOS 6.2 

A Windows 3.! 

A Mouse 

А One-Year IBM Onsite Service 


RADABLE 
BUS MODEL 


© 486DX2/66MHz 


now 21799 


Model D466 VL 

Business Lease: $64/Month 

A 256KB L2 Cache, Write-Back 

& 8MB RAM, Max: 64MB 

А 270MB Enhanced IDE Caviar 
Hard Disk Drive 

А 15" FST-NI Color Monitor-LR 
(13.6" viewable screen size) 

A Tseng W32p VESA Local Bus 
Graphics Accelerator 1MB 

А VESA Local Bus IDE Hard 
Drive Controller 

A 4 16-bit ISA & 
1 32 bit VL Bus Slots 

A 5 Drive Bays 


MOBILE SYSTEMS 


InfoWorld, April 4 1994 


486 DESKTOP SYSTEMS 


® 4865X/33MHz 


now $1299 


Model D433SXA 

Business Lease: $46/Month 

А 128KB L2 Cache, Max: 256KB 

А 4MB RAM, Max: 36MB 

А 212MB Enhanced IDE Caviar 
Hard Disk Drive 

А 15" FST-NI Color Monitor-LR 
(13.6" viewable screen size) 

А VESA Local Bus Graphics 
Accelerator 1MB 

A VESA Local Bus IDE Hard 
Drive Controller 

A 5 ISA Slots & 5 Drive Bays 


Q9 60MHz PCI 


vow $1899 


Model DP60PCI 

Business Lease: $68/Month 

A Intel 60MHz Pentium CPU 

А 8MB RAM, Мах; 128MB 

A 420MB Enhanced IDE Caviar 
Hard Disk Drive 

А 13” FST-NI Color Monitor-LR 

113 6" viewable screen size) 

PCI Graphics Accelerator 

IMB DRAM 


e 


® 486DX2/50MHz 


now $1369 


Model 5450DX 

Business Lease: $49/Month 

A 128KB L2 Cache, Max: 256KB 

А 4MB RAM, Max: 36MB 

А 212MB Enhanced IDE Caviar 
Hard Disk Drive 

A 15" FST-NI Color Monitor-LR 
(13.6^ viewable screen size) 

А VESA Local Bus Graphics 
Accelerator 1MB 

А 2 VESA & 1 ISA Slots 

A 3 Drive Bays 


Ф 60MHz PCI 


now $2299 


Model DP60PCI 

Business Lease: $82/Month 

A intel 600Hz Pentium CPU 

A 8MB RAM, Max: 128MB 

А 720MB Enhanced IDE Caviar 
Hard Disk Drive 

A 15" FST-Ni Color Monitor-LR 
(13.6" viewable screen size) 

A PC! Diamond Viper Graphics 
Accelerator 2MB VRAM 


Add a Double-Speed Multisession 
CD-ROM Drive, 16-bit Sound Card 


€ 4a6sx/33Muz 


now $1699 


Model N433C-120 

Business Lease: $60/Month 

А 4МВ RAM, Max: 12MB 

А 120MB Hard Disk Drive 

A 9.5" Dual-Scan Color Display 

А 1 Type lii PCMCIA Slot 

A 3.5" Diskette Drive 

A 86-Key Keyboard 

A Integrated 16mm Trackball 

A 6.6 Pounds, Including Battery 

А Carrying Case 

А MS-DOS 6.2, Windows 3.1 

A Borland Office (WordPeriect, 
Quattro Pro and Paradox)" 

А New Sidekick’ for Windows 


and 2 Speakers to Any System, for $198. 


©) 486DX2/50MHz 


vow $2999 


Model N450T-200 

Business Lease: $106/Month 

А BMB RAM, Max: 12MB 

А 200MB Hard Disk Drive 

A 9,5" Active Matrix TFT Color 
Display 

А 1 Type ill PCMCIA Slo! 

А 3.5" Diskette Drive 

A 86-Key Keyboard 

А Integrated 16mm Trackball 

A MS-DOS 6.2, Windows 3.1 

4 6.6 Pounds, Including Battery 

А Carry ng Case 


Ф 486DX2/66MHz 


now $1599 


Model D466DXA 

Business Lease: $57/Month 

А 128KB L2 Cache, Max: 256KB 

А BMB RAM, Max: 36MB 

A 212MB Enhanced IDE Caviar 
Hard Disk Drive 

А 15" FST-NI Color Monitor-LR 
(13.6" viewable screen size) 

А VESA Local Bus Graphics 
Accelerator 1MB 

А VESA Local Bus IDE Hard 
Drive Controller 

А 5 ISA Slots & 5 Drive Bays 


© 90MHz PCI 


now $2899 


Model DP90PCI 

Business Lease: $103/Month 
Intel 90MHz Pentium CPU 
8MB RAM, Max: 128MB 
720MB Enhanced IDE Caviar 
Hard Disk Drive 
Double-Speed CD-ROM Drive 
15" FST-NI Color Monitor-LR 
(13.6" viewable screen size) 
PCI Graphics Accelerator 
2MB DRAM 


> bb bbb 


Ask About Our CD 5-Pack 


Specials for $79. 


Get configuration ©, with 
a 9.5-inch dual-scan display 
and 4MB RAM, now for only 


$2199 


Model N450C-200 
Business Lease: $78/Month 


CALL TODAY. 


"m 1800-200-3390 


i E ©1994 AMBRA Computer Cocporaton AMBRA Is a trademark of KCP Ltd. and used under license therefrom. The AMBRA logo and 
VISA c] A logotype are trademarks of AMBRA Computer Curxwatlon The Intel Inside ami Pentium Processor Logos are registered trademarks of 
| Intel Corporation. AT other brands and product names ме registered trademarks, trademarks or service marks of their respective holders. 


Please call fur details regarding AMBRA'S moniy-Eak guarantee, warranty and credit terms Onsite service may not be available in 
certam locanons, Offenngs may differ in Canada. Offenngs prices and prextucts are sulyect to change without prior notice. Prices do not include shipping, Return shipping and insurance 
charges are the Пү of the customer Lease based an 3h months, offered by IBM Credit Corp. Upgrade good at time of system purchase 'AMBRA self-tested with 2MB Video 
ORAM using 1024k768x256 colors, 70Hz. Test from РЄ Magazine, December 7, 1993. ‘Manuals on CO. Printed manuals can 3e purchased from Borland and WordPerfect. ‘All 
manuals on CD. "Borland Office OEM version includes Getting Started Мапца! Printed copies ot product manuals can be purchased from Borland and WordPeredt 


INSIDE ru 


PowerPC: Cultural 
and Technological 


Perspective 


JON UDELL 


he PowerPC family of processors has rocketed to prominence atop two 
powerful boosters. One is technological. These speedy processors exemplify 
practical RISC design. The other is cultural. The PowerPC has become a light- 
ning rod for those weary of Intel and Microsoft's near-monopolistic control of 
desktop computing. Like the revolution it chronicles, Inside the PowerPC Rev- 
olution mixes technology and rebellion. 

On the technological front, there's plenty of engaging and informative dis- 
cussion of RISC versus CISC, pipelining, branch prediction, multiple execution 
units, primary and secondary cache architectures, chip fabrication, and how 
these subjects relate to the PowerPC 601 and 603. ( There's some coverage of the 
604, which was announced as the book went to press.) All this will be useful to 
readers looking for a clear, accessible primer on RISC. 

The authors point out, for example, that there's nothing minimalistic about 
RISC. The PowerPC, as is typical of the RISC genre, has plenty of instructions, 
some rather complex. There's nothing "reduced" about RISC. The PowerPC 
merely exemplifies what the authors call “microprocessor new art"—abundant reg- 
isters, simplified addressing, fixed-length instructions, specialized execution 
units, and pipelining. A solid analysis of Intel's Pentium shows why it's vul- 
nerable, not only to RISC competitors like the PowerPC, but also to alternative 
80x86 offerings like Cyrix's MI. 

On the cultural front, things sometimes get heavy-handed. Take the inexplic- 
able claim that the 80x86 instruction set is “unfriendly to object-oriented operating 
systems." Say what? The IBM/Apple/Motorola alliance has a lot going for it, but 
to anoint microkernel-based PowerPC systems that IBM and Apple have yet to 
deliver as the ideal platforms for object computing is just plain weird. 

A fascinating survey of IBM's previous RISC efforts—the early 801 project, 
the ill-fated RT, and the RS/6000—reveals lessons learned along the way and puts 
the PowerPC in a historical context. But the authors don't place the PowerPC in 
a modern context. There's no discussion of Mips, Alpha, SPARC, PA, or other 
RISC alternatives. 

On Apple's side of the PowerPC coin, that's probably OK. After all, Power 
Macs did vault Apple, almost overnight, to the top of the heap of RISC-system 
vendors. The authors tell this incredible Cinderella story with relish, describing 
Apple's new machines in detail and not flinching from revealing the software com- 
promises that got the product to market so quickly. 

On the flip side of the coin, though, there's an awful lot of hand waving in sup- 
port of IBM. With no corroborating evidence, the authors all but proclaim victory 
for PReP (PowerPC Reference Platform) systems running IBM's still-embry- 
onic Workplace operating system and human-centered user interface, while de- 
riding “Bill Gates’ Windows NT drivel.” This unnecessary antagonism detracts 
from an excellent discussion of the operating-system options for PowerPC systems 
and the strategies those operating systems will use to emulate legacy Mac and Win- 
dows software. On balance, though, you'll learn a lot } 
about the history, politics, technologies, and com- SIE 
mercial prospects of PowerPC-based systems, and 
about RISC in general. W 


Jon Udell is a BYTE senior technical editor at large. You 
can contact him on the Internet or BIX at judell@ bix.com. 


Books & CD-ROMs 


THAT PERFECT MATCH 


BARRON’S PROFILES OF AMERICAN 
COLLEGES, 19th ed. Laser Resources, Inc., 20620 
South Leapwood, Suite F, Carson, CA 90746, (310) 
324-4444, $49.95 


LOVEIOY'S COLLEGE COUNSELOR interMedia 
Interactive Software, Inc., 3624 Market St., Suite 302, 
Philadelphia, PA 19104, (215) 387-0448, professional 
version, $199; student version, $59 


ou quickly learn that there are an awful 
lot of schools out there when you start 
to search for that “perfect match" for your 
child. Two hefty resource tomes, Barron's 
Profiles of American Colleges and Lovejoy's 
College Counselor, have been transported, 
with varying degrees of success, to CD-ROM. 

Of the two, Lovejoy's is by far the easiest 
to use because of its slicker user interface. 
Above and beyond the standard facts about 
median SAT scores and degree offerings, 
Lovejoy's includes campus photos and, in 
some cases, short but mostly inane talking- 
head videos. ( Lovejoy's professional version 
includes additional information on two-year 
schools—community, vocational, technical, 
trade, and business—and lets a high school 
guidance counselor store up to 1000 student 
profiles.) 

The Lovejoy's disc lets you search for 
schools in numerous ways: alphabetically. 
geographically, by admission competitive- 
ness, by cost, by areas of study, and even by 
sports (228 colleges and universities across the 
U.S. offer lacrosse, a fact of utmost impor- 
tance to my college-bound eldest son). 

However, both CD-ROMs only scratch the 
surface in providing helpful information in 
what most students and parents would agree 
is a difficult, frustrating, subjective, and emo- 
tional process. They would be greatly im- 
proved by opinionated material from sources 
such as U.S. News & World Report's annual 
college guide. l'd like to quickly search for 
those colleges that experts believe give the 
best value for the dollar, have the best dorm 
food, have the lowest reported incidence of 
rape or alcohol abuse, or have the lowest rates 
of locking students out of popular courses. 
Both publishers say they are updating their 
CD-ROMs by the end of the year. 


—Rich Friedman 
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Circle 180 on Inquiry Card (Resellers: 181). 


See DOS Networking 
in a Whole New Light. 


MultiLink For Windows™ may clearly be the answer 
you're looking for. Employing Microsoft Windows' 
DOS-Box technology, MultiLink For Windows pro- 
vides smooth networking of 1 to 32 DOS-based user 
consoles (local or remote) in tandem with a Win- 
dows-based host computer. And you may see your 
PC investment in a whole new light, too. Put older 
PCs to work as terminals with the MLWTerm pro- 
ram included in MLW. With prices starting at just 
189 for the two-user version, MLW is a very bright 
choice indeed. To find out how MultiLink For Win- 
dows can help illuminate your DOS networking stan- 
dards, call Robertson-Caruso & Associates today at 
(404) 512-0600 or Fax (404) 396-6628. 


Multilink” 


For Windows 


-—— —P—— T a ЧО 


Copy Protection 
on PCMCIA 


We are 
looking for 
international 
distributors 


' o& The ultimate copy protection 
system for PC software р 


`  WIBU®-BOX for LPT, COM ог | 
as card for (E)ISA slots ii 
and as PCMCIA-Card 


& Protection for DOS, Windows 


and networks without requiring ü 
source code modification 


wv Support of DOS, OS/2®, Win32s, 
А Networks and Windows "NT 1 


СС | Order your evaluation package today! i 


gru mcn | ee 


F on oll 
— 


WIBU-SYSTEMS GmbH In USA and Canada please contact: 
WIBU Rueppurrer Strasse 54 Southwind Intemational! Inc. 
‚ | D-78137 Karlsruhe, Germany P, O. Box 308, Brookeville, MD 20833 
TT Phone: +49-721/376357 Phone: (301) 570-3497 
SYSTEMS FAX:  449-721/377455 FAX: (301) 570-4773 
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Books & CD-ROMs 


SECURING YOUR INTERNET 
CONNECTION 


FIREWALLS AND INTERNET SECURITY: REPELLING THE WILY 
HACKER by William R. Cheswick and Steven M. Bellovin Addison- 
Wesley Professional Computing Series, ISBN 0-201-63357-4, $26.95 


Е The Silence of the Lambs. This 
is the book that will keep system ad- 
ministrators sleepless and shivering. 
While it wasn't intended as a compendi- 
um of computer-user horror stories, once 
you finish it, you will never look at the 
sendmail program in quite the same way 
again. 

This is an encyclopedia of computer 
cracking via a network. It is neither ex- 
haustive nor sufficiently detailed to be of much use to the would- 
be digital criminals of the world (who, as the authors point out, 
have better sources of information), but it is invaluable to those 
who want to foil them. Ostensibly, the audience is system ad- 
ministrators for Unix sites connected to the Internet. The focus is 
on Unix, as the mother tongue of the Internet, and the authors as- 
sume a fair level of Unix literacy. However, much of what they 
have to say applies to any network, and much more is applicable 
to NetWare, DOS, and Windows. 

The basis of a safe connection, according to the authors, is a 
firewall, a computer system that sits between the Internet and 
your LAN, acting as an active gateway to keep the bad guys 
away from your goodies. However, bringing in your network 
connections through a separate system and calling it a firewall isn't 
enough. Creating a true firewall means limiting what that system 
will pass along to other systems, what an outsider can do with it, 
and how to ensure that you can keep track of who is trying to do 
what. Sometimes creating a firewall means creating a fool's par- 
adise, where the crackers can bask in the delusion they have pen- 
etrated the system as they are being hunted down. 

Chapter 10, "An Evening with Berferd,” includes a detailed ac- 
count of a persistent attempt to crack the AT&T Internet gateway 
that the authors are responsible for. It shows how a determined at- 
tack proceeded and was defeated. The account is also a wry com- 
ment on the nature of modern Internet culture and computer 
criminals. The crackers were a group of Dutch teenagers who 
were beyond legal reach, because cracking was not then a crime 
in the Netherlands. When the law failed, someone from AT&T 
called the mother of one of the ring members. The cracking at- 
tempts dropped off sharply 

A useful appendix provides sources of information on building 
firewalls, network management and monitoring tools, auditing 
software, and cryptographic software. A 20-page bibliography and 
a checklist of security holes round out the book. 

The book deals with serious business, but through it all, the au- 
thors maintain a sense of humor, sprinkling the text with quotes 
from Juvenal to Tolkien to E. E. "Doc" Smith. Ш 


—Rick Cook 


Rick Cook writes about computers but occasionally turns his hand to sci- 
ence fiction. You can contact him on BIX as "rcook." 


Circle 174 on Inquiry Card (Resellers: 175). 
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"КОСАЙ & CADIBA rre TE CONT Soma dt d "Mali fum Ad "ТА миди) , \ Галате) dnm John mem XCsd Designer from Digital Multimedia Limited 


New DESQview/X v2.0 adds X terminal capability and remote computing power to your 386 or better PCs. 


No longer are the best specialized Unix programs available only to programs remotely on any workstation in the network. So theres 
workstation users and those with X Terminals. never a compromise when the task calls for more computing power 
DESQview/X" breaks down the barriers within your enterprise, ап the user has on his or her desk. Similarly, users can take 
allowing everyone access to the best computers for advantage of faster PCs on the network for tasks 
each task—whether 386 486, Pentium” or that require extra power. And for tasks that might 
workstations like Sun" SPARCstations, HP* 9000s or tie up a user's own desktop unit—like a long data 
IBM" RS/6000s—they are all accessible to each user. base sort—DESQview/X allows users to send the 
DESQview/X provides a multitasking PC task to an under-utilized PC (or printer) 
environment with both local and remote X Client anywhere on the network. 
and X Server capability. And it allows concurrent | 


execution of both DOS text and MS Windows? When you consider that a 386 PC with as little 
programs. Plus it allows these DOS and Windows as 4MB RAM and a 40MB hard disk can run 
programs—unmodified—to be converted into X DESQview/X, purchasing X Window terminals is 
Clients for use by any X workstation. no longer economically practical. 
[tS true multi-platform interoperability. DESQview/X: the power of enterprise-wide 
Each authorized PC on the network can run — from the pioneer in multitasking. 


Quart i2 veloce! 


eck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 t 392-9851 Fax (310) 314-4219 
Quarterdeck International Ltd, B..M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel.(353) (1) 284-1444 Fax: (353) (1) 284-4380 


©1994 Quarterdeck Office Systems. Trademarks are property of thei. respective ones. 
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of a notebook? Turn to the TravelMate 4000E 
Series. Partner the TravelMate 4000E with TI's 
Intelligent Docking System and you have the ulti- 


The TI TravelMate™ family of notebooks offers 
the perfect workmate to increase your productivity. 


Because different kinds of people have very 
different demands, we have created two series - the mate desktop PC replacement. Just insert any of 


4000E and the 4000M —to meet your individual needs. the nine models of TravelMate 4000E notebooks 
Every member of the TravelMate family features into the Intelligent Docking System, push a button 
a powerful 486 processor-up to 75MHz. Combined and the auto-load mechanism does the rest. When 
with monochrome or brilliant color displays, superb you're ready to hit the road, simply click an icon 
battery life, and a variety of configurations, you can be and the system saves the files you're working on, 


more productive even when you're on the go. * - т ш _ 


The perfect desktop replacement. rp FT IAF a AT a3 ECT 
. гат TAVER TATO NOTANIN К E 
Looking for the expansion capabilities of a NOW tf €l es a Deriec t 


desktop coupled with the portability and convenience EPN m 


TravelMate E Series 


¥ Nine 486 models ranging 
from a 25MHz to a racy 
IntelDX4™/75MHz 


V 4mm full-travel keyboard 
with a desktop feel, Microsoft 
BallPoint™ mouse with 
QuickPort™ connection 


v Desktop Replacement: 
Intelligent Docking System 
with 6 ISA and 2 PCMCIA 
card slots as well as 4 drive 
bays for additions such as 
hard drives, CD-ROM, 

tape drives and more 


*Estanaled street price, E Series Model. Desler prices may vary. Inte DX4 в э trademaricend the miel trisirie togn is a registered trademark nf intel Corp. 


closes Windows™ and ejects your TravelMate 4000E. 


Then you're on your way — that's true desktop 
replacement. 


A new dimension in portable computing. 
The TravelMate M Series. 


If you're looking for a notebook computer that 
is multimedia-ready, TI brings you the new 
TravelMate 4000M Series. From the moment you 


TravelMate M Series 


¥ Six 486 models ranging from a 
25MHz to a racy IntelDX4™/75MHz 

¥ Built-in PCMCIA slot, integrated 
pointing device, SCSI II interface, 
16-bit sound, internal microphone 
and speaker, and a 16-bit MIDI port | 

¥ Portable CD-ROM 
Docking System option 
with a double-speed 
CD-ROM drive and 
built-in stereo speakers 


see our TravelMate 4000M, you'll appreciate 

how much performance it packs into its sleek new 
design and conveniently located integrated point- 
ing device. 

Add the light-weight, battery/AC-powered 
Portable CD-ROM Docking System and you have 
an integrated portable multimedia system. Now you 
can tap into the growing library of information 
and applications available on CD-ROM. Use the 
TravelMate 4000M as an incredibly powerful presenta- 
tion tool, training or auditing system and more — 
complete with sound and full-motion video capability. 

To find out how you can get together with the 


ideal TravelMate, just call 1-800-TI-TEXAS 
(1-800-848-3927). 


EXTENDING YOUR REACH 


45 TEXAS 
INSTRUMENTS 


Travelitate and "Extending Your Resch” ore trademarks of Texas Instruments Windows. BallPouy and (осі are trademarks of Microsoft Corpora. © 1904 TI 
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Bringing software into the world is a little 
like bringing up children. You always 
know where they start, but you seldom 
know where they'll end up. These days, 
with illegal use of software so common, 
concerned developers have good reason to 
worry about the products of their labor. 
That's where HASP The Professional 
Software System, i 


m 


It's Midni 
Do You Know Where 
Your Software Is? 


comes in. 


Like a respon- 
sible babysitter, , 


HASP accom- | 
panies your | 
software wherever it — ` 


goes. With HASP there, 

your software won't run out of 
control. Without HASP, in fact, your 
software won't run at all. 


For developers, HASP provides the highest 
level of security and reliability. For 
legitimate users, HASP is a friendly and 
transparent solution. Once connected, they 
won't even feel it's there. 


And if your child wants to play with its 
friends, a single NetHASP lets it run free 
around a local area network. But always 
under your supervision and control. 


The HASP family of software protection 
products. Because software developers have 
enough sleepless nights already. 


Since 1984, nearly one million HASP keys 
have enabled thousands of software 
developers, in more than 60 countries, to 
protect their software. 


Get serious about software protection. 
To find out why HASP is the fastest 
growing form of software protection in the 
industry, order your HASP evaluation 
package today. 


The Professional's Choice 


North Aladdin Software Security Inc 
America Тһе Empire State Building 
350 Fifth Avenue, Suite 7204 
New York, NY 10118, USA 
Tel: (800) 223 4277, 212-564 5678 
Fax: 212-564 3377 
Inti Office Aladdin Knowledge Systems Ltd. 
15 Beit Oved St., Tel Aviv, Israel 
P.O.Box 11141, Tel Aviv 61110 
Tel: 972-3-537 5795, Fax: 972-3-537 5796 
Aladdin Knowledge 
S UK Ltd. 
Tel: 0753-622 266, Fax: 0753-622 262. 
we ] Aladdin France SA 
PC: DOS, Windows, Windows NT, Win 32S, OS/2, Tel: 1 40 85 98 85, Fax: 1 41 21 90 56 
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The Las 


DICK POUNTAIN 


he new Mips R8000 chip set 
signals a number of trends 
in processors. First and fore- 
most, it shows the determi- 
nation of Silicon Graphics, which ac- 
quired Mips in 1992, to take a piece of 
the supercomputer market. Conven- 
tional wisdom has thus far held that 
microprocessors can’t cut it in super- 
computing, despite what they’ve done 
for mainframes and minicomputers. 

The launch of the R8000—currently 
in limited production—is also further 
confirmation that the RISC processor 
market has matured to a point where 
products need to be differentiated. Ap- 
plying every trick in the design text- 
book and announcing the world’s fast- 
est CPU is no longer enough; now you 
need to answer the question “Fastest at 
what?” and then demonstrate the prop- 
er design trade-offs to make your an- 
swer credible. 

Mips’s answer is that the R8000 is 
fastest for technical and scientific com- 
puting tasks involving huge data sets 
and lots of floating-point math. The 
R8000's design emphasizes an exter- 
nal cache of up to 16 MB in size and 
with gigabyte-per-second bandwidth, 
so it's not intimidated by applications 
that won't fit into on-chip cache. Com- 
bined with a loosely coupled supersca- 
lar floating-point processor, this cache 
enables the R8000 to claim a peak per- 
formance of 310 SPECfp92 and 108 
SPECint92 (faster than IBM's Power2 
on floating-point operations), or 300 
MFLOPS, which is equivalent to the 
performance of the Cray Y-MP. 

The cost of this performance is a four-chip set with over 1000 
pins, high power consumption, and a high price, so you defi- 
nitely won't want to use it in a PDA (personal digital assistant). 
But because the R8000 is binary-compatible with existing Mips 
chips, you can run a network of Silicon Graphics workstations 


The Mips 


R8000 takes 
microprocessors 
where they have 


never been 

before: Into the 
realm of 
supercomputing 


driven by less expensive R4400s, all accessing an 
R8000-based departmental compute server. Mips 
is not alone in moving to this high-end/low-end 
strategy; the PowerPC group (with the yet-to-ap- 
pear 620 at the high end) and Hewlett-Packard (with 
the PA-RISC 7200) are blazing similar trails. 


The Silicon 

The R8000 chip contains the integer-register file 
and multiple execution units, primary caches, and 
the branch-prediction unit, while its sister FPU—the 
R8010—contains the floating-point registers and 
two full floating-point execution units. Both chips 
are fabricated in a 0.5-micron CMOS process op- 
erating at 3.3 V and are designed to run at 75 MHz 
in the first generation. The R8000 and R8010 are large chips 
(17.3 mm by 17.2 mm each), although between them they contain 
only 3.4 million transistors, which is fewer than the PowerPC 
604 crams onto a single, much smaller die. Both chips are pack- 
aged as 595-pin PGAs (pin-grid arrays). continued 
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To build an R8000 system, you also 
need a pair of custom dual-ported RAM 
chips, which act as tag RAM for the ex- 
ternal cache; this external cache must be 
built from SSRAM (synchronous static 
RAM) chips, which are more expensive 
than ordinary SRAMs. The SSRAMs and 
the huge die will probably make the R8000 
the most expensive microprocessor chip 
set ever built, but the supercomputer mar- 
ket is not known for bargain pricing. 


Mips Goes Superscalar 


The R8000 is a 64-bit superscalar proces- 
sor that issues up to four instructions per 
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Instruction cache 
16-KB direct map 
32-byte line 


od __ 
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Data cache 
16-KB direct map 
32-byte line, two ports 
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Floating-point 
register file 
32 x 64 bits, 12 ports 
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Memory units 


Address || Address 
generator| | generator 


cycle. This is a departure for Mips, which 
was previously the champion of super- 
pipelining (i.e., deep pipelines and fast 
clocks) as an alternative to multiple-in- 
struction issue. However, Mips's designers 
realized that their floating-point perfor- 
mance goals could be met only by a vector 
processor or by going superscalar, and they 
preferred the latter as a more general-pur- 
pose solution. 

The R8000 integer unit contains four 
integer-execution units (see the figure 
"R8000 Microarchitecture"). Three of 
these units—two ALUS and a shifter— 
operate in one cycle; the fourth, a multi- 
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Global 
cache 


1 to 16 MB, 
M four sets 


Two-way 
interleaved 


SSRAMs 


ply/divide unit, is not pipelined and takes 
four to six cycles for a multiply and 21 to 
73 cycles for a divide. There are four par- 
allel pipelines within the R8000, each five 
stages deep (i.e., fetch, decode, address 
generate, execute, and write back). Two 
pipelines feed the integer ALUs, and two 
are for loads/stores, allowing ALU opera- 
tions to occur in parallel with data-cache 
accesses. Of the four instructions that the 
R8000 can dispatch each cycle, two are 
integer or load/store operations, and two 
are floating-point operations. 

With this degree of parallel issue, Mips 
had to find a cure for the “load shadow" 
problem of earlier RISC pipeline 
designs: The cycle immediately 
following (and, hence, shadow- 
ing) a load instruction can't use 
the result of that load. As with 
branch-delay slots, the compiler 
tries to fill this dead slot with an 
independent instruction, but no 
compiler can be expected to find 
four such instructions. 

Mips's solution was to place 
the ALU one stage later in the 
pipeline than usual (after address 
generation), which removes the 
| load-to-ALU shadow but instead 
introduces an ALU shadow over 
the load addresses: Whenever a 
base address is calculated using 
an ALU operation, there is a 
one-cycle delay before the ad- 
dress can be used by a following 
load or store. Mips considers 
this a good trade-off for two rea- 
sons: because load-use depen- 
dencies occur far more often 
than compute-load dependen- 
cies and because extensions to 
the R8000 instruction set include 
a new register+register address- 
ing mode for floating-point 
loads/stores that reduces the need 
to precalculate addresses. 

The integer-unit pipelines in- 
corporate several other tricks to 
increase internal parallelism. For 
historical reasons, the Mips in- 
struction set requires all branch- 
es to be followed by a one-cycle 
delay slot. The R8000 has to re- 
tain these delay slots for back- 
ward compatibility, but it exe- 
cutes them in parallel with their 
branch instruction. The on-chip 
data cache is dual-ported to 
support two memory accesses 
per cycle, and it incorporates a 
bypass so that a store followed 
by a dependent load can still be 
issued in parallel. continued 
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Edit any file on your disk or the disk sectors directly! 


{Unique multi-mode, multifile ' ! | 
‘editor handles any text, data or —> E | 00 
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, Browse or edit disk sectors | 
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| modes using a split screen. — ' 
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tegrated File Editor and Disk Utility 


" new VEDIT PLUS 4.1 is the worid's only integrated file editor 
and disk utility. Not only can it edit any file, it also has the most 
useful and easy-to-use disk/sector editing capabilities ever created. 
You can open the entire disk, or portions thereof, just like a file. All 
of VEDIT's editing features are then at your fingertips including 
sophisticated search/replace, translating and block operations. 


For example, while editing a document, you want to insert a previ- 
ously written paragraph, but you can’t remember the filename. With 
VEDIT you simply open the disk and search for something unique in 
that paragraph. When VEDIT finds it, you highlight the paragraph just 
like a normal block and copy it to the file you are editing. 


And if the paragraph you need is on another disk partition, e.g. on a 
UNIX or 0S/2 partition, VEDIT can still find it for you. You can view 
the disk contents In hexadecimal or even in ASCII so that it displays 
just like a normal file with “newlines”. 


VEDIT is also designed to be a useful tool for recovering crashed 
disks. You can directly access the partition table, the DOS file- 
allocation-table and the directory structure. 


The World's Only Universal File Editor 


Only VEDIT can edit, view, patch, search/replace any file you'll ever 
encounter - database (e.g. dBASE .DBF), mainframe, Postscript, .EXE 
and other non-standard files. With Its incredible speed, it can quickly 
edit 100+ megabyte files that no other editor is fast enough for. It's 
the favorite of CD-ROM developers. 
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'Easy-to-use interface similar to | 
qi Microsoft and Borland editors. 
‘Full mouse support. 
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Safety features include undo,  : 
@—_ redo, auto-save, browse-only 
(mode and opt. backup files. — 


File modes support DOS, UNIX and Mac text files, plus data files with 
fixed or variable length records. Display modes include ASCII, 
Hexadecimal, Octal and EBCDIC, or any combination in a split 
screen. Long lines can be scrolled or wrapped. 


À user created translation table can be used for special display 
modes or for translating the file Itself. 


Powerful Macro Language 


VEDIT PLUS's new C-like macro language automates repeated editing 
operations, performs file translations and is ideal for “filters”. It 
permits "off-the-cuff" macros to be typed in and immediately 
executed; there 15 no compilation. 


The macro language Is so powerful that just a few simple lines can 
do the same work as a tricky 100+ line C program. It can even 
Interface to the hardware and machine language routines. 


Ultimate Programmer's Editor 


VEDIT has every advanced feature programmers expect. Multi-file, 
multi-window editing, search/replace with regular expressions, 
template editing, smart indenting, parentheses matching and block 
operations by character, line, file or column. The flexible compiler 
support integrates tools from different vendors. VEDIT also has 
convenient word processing and printing. 


With over 140 configuration parameters and a fully configurable 
keyboard layout with unlimited keystroke macros, you can fine-tune 
VEDIT to your exact needs and personal preferences. 


VEDIT PLUS - DOS single user license: $149; DOS network 5 user 
license: $325; UNIX/XENIX, QNX: $285. Also VEDIT for DOS: $89. 
30-day money back guarantee. 

A fully functional demo of VEDIT PLUS and a shareware VEDIT Jr. are 
available on CompuServe and on our BBS. 

VEDIT is a registered trademark of Greenview Data Inc. 


Toll Free: 1-800-45-VEDIT (1-800-458-3348) 

Telephone: (313) 996-1300, Fax: (313) 996-1308 
BBS: (313) 996-1304, CompuServe: 71333,3656; GO VEDIT 
Mail: P.O. Box 1586, Ann Arbor, MI 48106 
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Unaligned Dispatching 


Buffer 


On-Deck 


The FPU 

Floating-point instructions are executed 
in the R8010, so the R8000's dispatcher 
puts floating-point operations into a queue 
where they can wait, without holding up 
the integer pipelines, until the R8010 is 
ready for them. Floating-point operations 
can, therefore, execute out of order in 
relation to any following integer instruc- 
tions, but the R8010 uses FIFO (first- 
in/first-out) queues at both input and out- 
put to ensure they execute in order among 
themselves. This decoupling of the FPU 
from the integer pipelines improves integer 
performance by hiding not only the delay 
of floating-point execution, but also the 
latency of the external cache pipeline, 
which is mostly used for floating-point 
data (more about this later). 

The downside of this decoupling is that 
while integer exceptions remain precise, 
floating-point exceptions become impre- 
cise, being reported as asynchronous in- 
terrupts some time after the causing event. 
You can confine the extent of this lag, at a 
price, by writing code that repeatedly reads 
the floating-point status register (which 
flushes all pending exceptions), or you can 
enter a precise-exception mode, in which 
the integer pipeline is stalled for the whole 
duration of a floating-point operation. This 
provides backward compatibility with ear- 
lier Mips CPUS, but at the cost of a large 
hit in integer performance. 

The R8010 contains two identical float- 
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Cycle 2 C 


ing-point data paths that are completely 
indistinguishable to software. These data 
paths can perform double-precision mul- 
tiplies, adds, divides, square roots, and 
conversions, as well as a new, fused mul- 
tiply-add (i.e., multiply A by B and then 
add C without intermediate rounding), 
which is especially useful in image pro- 
cessing and similar applications. 

It's the execution of two such multiply- 
adds per cycle at 75 MHz that allows Mips 
to claim 300-MFLOPS peak performance. 
Floating-point compares and moves take 
one cycle; multiplies and multiply-adds 
take four cycles and are fully pipelined; 
long operations, such as divides and square 
roots, are not pipelined and can take up to 
20 cycles. However, the data paths are ful- 
ly independent, so while one unit is exe- 
cuting a long, nonpipelined operation, the 
other can still execute one pipelined op- 
eration per cycle. 


Dispatch and Branch Prediction 

A major design goal for the R8000 was to 
achieve superscalar instruction issue that's 
not critically sensitive to instruction align- 
ment. Some superscalar RISC processors 
can issue instructions in parallel only if 
they're aligned on 64-bit or 128-bit bound- 
aries; otherwise, the time taken to align 
the instructions would consume all the 
advantage gained. For example, the DEC 
Alpha can waste up to three cycles when 
branching to a nonaligned target. 
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So often in the RISC world it's up to 
the compiler (and, hence, the wretched 
compiler writer) to solve this problem by 
padding the instruction stream with NOPs 
to achieve the correct alignment. This re- 
duces code density and can cause second- 
ary performance losses by increasing the 
cache-miss rate. Mips solved this problem 
by implementing an instruction buffer 
that takes blocks of instructions from the 
cache aligned on 128-bit boundaries and is- 
sues up to four aligned instructions per cy- 
cle into the execution units. The text box 
"Aligning Instructions for Multiple Dis- 
patch" explains how the instruction buffer 
does its job. 

To dispatch four instructions per cycle, 
you have to fetch four instructions per cy- 
cle, and that makes the R8000 very vul- 
nerable to breaks in the instruction stream 
caused by program branches. To reduce 
this impact, the R8000's designers im- 
plemented a dynamic branch-prediction 
scheme. The branch cache holds 1-KB en- 
tries, and, for the sake of speed and econ- 
omy of silicon space, it's direct-mapped, 
allowing it to be physically laid out as 
just an appendage of the single-ported in- 
struction-cache RAM. The branch cache 
employs a 1-bit prediction scheme, which 
has a rather low accuracy. However, its 
large size of one entry per line (i.e., per 
four instructions) in the instruction cache 
compensates for this by eliminating al- 
most all conflicts. continued 


Nanao has something 
you've been waiting for: WYSIWYP. 
We're the first monitor manufacturer to include 
new Colorific™ color management software free with our 
| 17" or larger FlexScan® professional display monitors. With 
easy-to-use, чыл Colorific, you can print graphs, presentations, transparencies 
and other business documents – the first time ~ in the colors you actually see on the 
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The fetch stage of the integer pipeline 
accesses the branch and instruction caches 
in parallel, reading from the branch cache 
a single prediction bit (i.e., taken/not tak- 
en), the instruction-cache index of the 
branch target, and the alignments of both 
the last instruction in the source block and 
the branch target. These latter two quanti- 
ties are used to mask off the unwanted in- 
structions from the quadwords that con- 
tain the source and target. In the interest of 
space, only 10 bits of the instruction-cache 
index are stored in each 
branch-cache entry; the 
remaining high-order bits | 
of the target address are 
recovered on the next cy- 
cle from the virtual in- 
struction-cache tag. This 
scheme assumes that ail 
predicted branch targets 
will hit in the instruction 
cache; consequently, this 
increases the penalty for instruction-cache 
misses. 

Because each branch-prediction entry 
is shared among four instructions, the pos- 
sibility of cache thrashing arises if two 
branch instructions occur in the same four- 
word block (no more than two could occur 
because of Mips's compulsory branch-de- 
lay slots). The answer to this problem is to 
design compilers that avoid creating such 
small basic blocks (i.e., branches so close 
together). 

Another extension to the R8000 in- 
struction set helps with this task; the new 
conditional move instructions can often 
implement ТЕ... THEN...ELSE structures, 
using either a single branch or none. For 
example, the instruction 


cmove Zrl=Zr2?%ccl 


says, “move the contents of register r2 into 
rl, but only if condition code ссі is set.” 
Conditional instructions always execute, 
consuming one cycle even when the move 
doesn't happen, so they don't cause a dis- 
continuity in the instruction stream. 

Mips claims that, although this branch- 
prediction scheme is somewhat less effi- 
cient than multibit ones, it works uniformly 
with respect to the taken and fall-through 
cases and for jump-to-register instructions, 
so the same hardware can predict branch- 
es, jumps, and subroutine calls/returns. It 
turns out to be very effective for dynamic 
object-oriented programs that call many 
small procedures (i.e., methods) indirect- 
ly via pointers. The code generated by such 
programs is full of jump-to-register in- 
structions with invariant targets, which get 
predicted very well. 
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The Cache Hierarchy 
The biggest problem faced by the R8000's 
designers was getting sufficient memory 
bandwidth to keep such a fast floating- 
point processor fed. The answer, as usual, 
lay in the cache architecture. The integer 
R8000 has separate 16-KB on-chip in- 
struction and data caches, both with a 
32-byte line size filled from an external 
secondary cache (which Mips calls the 
global cache) in two 16-byte chunks. The 
instruction cache is direct-mapped and is 
both virtually addressed 
| and tagged. 
| Virtual tagging confers 
| two advantages here. First, 
it dispenses with an in- 
| struction TLB (translation 
look-aside buffer) and the 
associated speed penalty 
| for TLB misses. Also, it 
| means that the instruction 
cache's contents need not 
always be a subset of the global cache, so 
the loading of huge floating-point data sets 
into the global cache doesn't have to dis- 
place still-useful instructions. 

The data cache is direct-mapped and 
virtually addressed, but it's physically 
tagged and is used only for integer loads 
and stores. It's dual-ported to support two 
loads (or one load and one store) per cy- 
cle. Unlike the instruction cache, the data 
cache's contents are always a proper sub- 
set of the global cache, with coherency 
maintained by hardware. All floating-point 
loads and stores bypass the on-chip data 
cache and go directly to the off-chip glob- 
al cache after they're translated to physical 
addresses in the TLB. 

The global cache, which can be any- 
where from 1 to 16 MB in size, directly 
feeds the R8010's FPU and acts as local 
memory in multiprocessor systems. To re- 
duce thrashing problems (such as during 
repetitive matrix processing), the global 
cache is four-way set-associative, with a 
sector size configurable to between 32 and 
128 bytes. 

To meet its floating-point performance 
target, Mips needed to achieve a band- 
width of over 1 GBps from the global cache; 
this required some drastic steps. The first 
was to implement the cache in what was 
at design time (1990) an exotic new breed 
of memory, the SSRAM. These chips in- 
tegrate input and output registers onto the 
chip, so access is internally pipelined into 
three cycles: address setup, RAM access, 
and data output. 

The R8000 global cache is interleaved 
in two banks of 64-bit-wide SSRAM cy- 
cling at 10 to 12 nanoseconds, for a total 
bandwidth of 1.2 GBps. This, however, 


does not take into account set associativ- 
ity, which, if implemented in the most 
straightforward way (i.e., reading all four 
sets in parallel), could quadruple the band- 
width requirement again. To avoid this, 
Mips designed a custom four-way-asso- 
ciative tag RAM, in which addresses must 
be looked up before the SSRAMs are ac- 
cessed. 

The end result is a five-stage pipeline 
between the R8000 and the global cache: 
cycle 1, address into tag RAM; cycle 2, 
tag lookup; cycle 3, signal cross from 
tag RAM chip to SSRAM chip; cycle 4, 
SSRAM access; and cycle 5, data out to 
the R8000 or R8010. The cost of a miss 
in the on-chip data cache is, therefore, sev- 
en cycles (five for the pipeline plus two 
loads to fill a line), while an instruction- 
cache miss costs 11 cycles, as it must also 
pass through the TLB and branch-predic- 
tion cache. 

The main motivation for uncoupling the 
R8000 from its R8010 FPU was to hide 
this five-cycle external cache latency from 
integer code. In a tightly coupled design, 
each floating-point load could cast a 20- 
instruction shadow (5 x 4 instructions per 
cycle), whereas in the actual design it casts 
none. 

One problem with interleaved caches 
is that two data references might attempt 
to access the same bank during the same 
cycle. Even the smartest compiler cannot 
always foresee such conflicts, which threat- 
en to halve the available bandwidth by 
stalling one of the references. Mips pro- 
vides special hardware—a one-entry queue 
coupled to a crossbar called the address 
bellow—that has the ability to delay one of 
each pair of cache references to improve 
the chances of the ideal odd-even, odd- 
even sequence. 

For example, a pathological sequence 
such as odd-odd, even-even, odd-odd, 
even-even would normally stall on one 
reference of each pair and run at 50 percent 
efficiency, but the address bellow delays 
one reference (the one marked with an as- 
terisk) to yield odd-stall, *odd-even, odd- 
even, odd-even, in which only a single cy- 
cle is lost, The address bellow can resolve 
only local conflicts, however, and it relies 
on the compiler to generate a sensible glob- 
al mix of odd-even references. 


Cache Coherence 

The R8000 design uses a relatively simple 
scheme to maintain consistency between 
the on-chip contents and the global cache's 
contents. First, the on-chip integer-data 
cache was made write-through with re- 
spect to the global cache; there is enough 
write bandwidth for the global cache to 
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"The premier power-supply maker" 

John Dvorak, PC Magazine, March 30, 1993 

"The only company to go to for a power supply" 
Jerry Pournelle, Byte, April 1993 


ENERGY-SAVING UNITS 


Save juice with our economical Energy-Star power 
supplies. Fully-tested, UL/CSA/TUV approved. 
STAR20SSLIM/DESK/TOWER ............. $79 


Unrattle your nerves with 
an ultra-quiet Silencer 
sm power supply. Appreciated 
by users since 1986, their 
high-efficiency fans and 
low-turbulence circuitry 
pown surrar rwersry Feduce noise up to 84%! 
A must for home office or multimedia applications. 
SILENCER 205 SLIM/BABY ..................... $99 
SILENCER 220 DESK/TOWER ............. $109 
SILENCER 270 DESK/TOWER ............. $169 


NOISE LEVELS (db) 


Upgrade your computer with one of our premium 
Turbo-Cool power supplies—the choice of PC 
professionals. You'll get 5096 - 10096 more power, 
built-in line conditioning, super-tight regulation, 
ultra-clean output, a high-capacity cooling fan, 
UL/CSA/TUV, a 3-year warranty for 300/400 


MINI-TOWER CASES 


For an easy-to-build 
system, there’s nothing 
like our economical 
Personal Mini- Tower 
enclosure. Features: small 
footprint, (3) 5-1/4” bays, 
(4) 3-1/2” bays (2 internal), 
room for 8 full cards, and 


a removable motherboard 
cage for easy assembly. 
Specs: FCC-B, 16.7"L x 7.2"W x 15.5" H, 1615. 
PERSONAL MINI-TOWER ..................... $79 
For a professional, 
|17. heavy-duty, USA-made 
- enclosure, choose our new 
E. * Commercial Mini-Tower. 
1 == Features: (5) 5-1/4" bays, 
=== takes a baby or full-size 
BE motherboard, and has a 
removable drive cage for 
“— easy assembly. 
Specs: FCC-B, 16.2"L x 8.5"W x 15.6"Н, 21 Ibs, 
COMMERCIALMINI-TOWER ...........$169 


REDUNDANT POWER 


Eliminate the risk of network downtime or data loss 
due to power supply failure with the TwinPower 800 
redundant power system. It delivers high-capacity, 
fault-tolerant power to your entire E server. 
Consists of two parallel ¥ 
Turbo-Cool 400 power . 
supplies and a special | 
power-management 
interface. A must for 
mission critical LANs. 

m 800 watts peak power 
а 100 X more reliable 


Don’t let PC fan failure cost Д, 
you your system! Install our Д 
110 TwinAlert to detect Ж ЕТ 
overheating—before 
damage occurs. At 
110°F, you'll 

get a loud audible 4 
alarm and a signal for ® 

optional network monitoring, doi ifthe computer 
is unattended and the temperature continues to 
rise to a dangerous 118%, the TwinAlert will 

save your machine by automatically shutting-off 

its power! The 110 TwinAlert is compact, easy 

to install, and compatible with any computer. 

110 ALERT (audible alarm only) ................. $19 
110 TWINALERT (all features) ................ $39 


CPU COOLERS 


It's a fact. 486 chips run hot, often exceeding 185?F' 
Now, you can cool your 486 to a safe 85°-95% with 
our popular CPU-Cool. Consists of a long-life 
ball-bearing mini-fan inside a die-cast heat sink 
that easily mounts on the CPU. Powered by a spare 
drive connector. Effective, inexpensive insurance! 

m cools CPU 70? - 100% 

в prevents system errors — ue 
= adds years to CPU life  * 
m thinner, quieter, and 22. — 
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models, and a 5-year warranty for the 450! Ideal than a single-unit پڪ‎ better-built than cheap — 

for high-end workstations and network file servers. в load-sharing design dr US imported imitations. 

TURBO-COOL 300 SLIM/BABY ........... $149 wm hot-swap capability (18) 5-14" bays, que for 2 М: safe, simple installation 

TURBO-COOL 300 DESK/TOWER .....$179 ТУТМ-РОМЕК 800 ............... — 9795 — CPU.CDOL (ИЩ... 

TURBO-COOL400DESK/TOWER .....5219 ТУТМ-РОМЕК 900 ................................ $995 — PENTACOOL-54 (90/100 PENTIUM)... . $24 

TURBO-COOL 450 DESK/TOWER .....§329 OPTIONAL MONSTER CASE .............. $7955 — PENTACOOL (60/66 PENTIUMS) .......... $29 
PC POWER & COOLING, INE. 


5995 Avenida Encinas, Carlsbad, CA 92008 • (619) 931-5700 * (800) 722-6555 * Fax (619) 931-6988 


We accept Visa, MC, COD, or PO on approved credit. Warranty period: 5-years for TwinPower and Turbo-Cool 450, 3-years for Turbo-Cool (except 450). 2-years for all others (except 110 Alert). 
Hours: 7 a.m. - 5 pm. (РТ) Mon. - Fri. Silencer, Turbo-Cool, TwinPower, CPU-Cool, PentsCool, and 110 Alert are trademarks or registered trademarks of PC Power & Cooling, Inc. ©1994 PC Power & Cooling, Inc. 
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According to an independent 
study supported by the United 
| States Department of 
Education, DesignCAD 3D beat 
all other PC based, high-end, 
solid modeling programs in 
nine major categories! 
DesignCAD 3D comes fully 
| equipped with its own pro- 
| gramming longuage. This 
allows you to customize your copy of DesignCAD 
with specific commands you need. 

With DesignCAD, you don't have to purchase any 
expensive addons. It is all induded! Every drow- 
ing in this od wos drawn using DesignCAD 3D, 
straight out of the box! Here are just a few of the 
features you get with DesignCAD 3D: 
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Circie 65 on inquiry Card (RESELLERS: 66). 


absorb write-through at full speed with- 
out buffering. This reduces the amount of 
chip logic and also simplifies multipro- 
cessor support, since you can invalidate a 
data-cache line at any time with no pend- 
ing write-backs to worry about. 

Integer-cache write-throughs can po- 
tentially steal bandwidth that is needed 
for floating-point loads and stores, but 
Mips claims this is seldom a problem with 
real-world code. The global cache itself is 
write-back and uses a snooping protocol to 
support multiprocessor buses. 

This split-level cache poses a special 
problem of consistency between integer 
and floating-point data. Suppose, for ex- 
ample, that location À is first written by an 
integer operation in both caches and then 
rewritten by a floating-point operation in 
the global cache only; a subsequent integer 
load would fetch stale data from the on- 
chip cache. Simply invalidating the on- 
chip cache line whenever a floating-point 
store occurs would provide a cure, but at 
the cost of causing severe cache thrashing 
during the processing of data structures 
that contain both floating-point and inte- 
ger data within the same cache line. This 
is quite common, especially in graphics ap- 
plications, 

Instead, Mips employed an invalidation 
scheme whose granularity is finer than a 
whole cache line. Every 32-bit word in the 
on-chip integer-data cache has a valid bit 
attached. In a newly filled cache line, all 
these bits are set, but a floating-point store 
to the global cache causes the correspond- 
ing bits in the on-chip cache to be cleared. 
Integer stores of 32 or 64 bits set their cor- 
responding valid bits, while integer stores 
of smaller size (e.g., bytes) and integer 
loads cause a cache miss if the appropriate 
bit is not set. 

Like the Hewlett-Packard PA-RISC 
7200 I wrote about last month (see “A Dif- 
ferent Kind of RISC," August BYTE), the 
Mips R8000 design is evidence that RISC 
designers are looking beyond benchmark 
performance to the difficult real-world 
computing problems that are, at present, 
fodder for supercomputers. The R8000 
looks like it's set to be the floating-point 
performance winner for a while, but it's 
hard for me to shake off the nagging feel- 
ing that the multichip implementation 
raises some of the very problems it solves 
and that in the future we will see the R8000 
chip set shrunk down to a single die, just as 
the IBM RS/6000 shrank to become the 
PowerPC. Ш 


Dick Pountain is a BYTE contributing editor based 
in London. You can reach him on the Internet or 
BIX at dickp@bix.com. 
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here are three types of computer Beto 
users: those who have lost data due 
to a power problem, those who are going Tripp ттт In a recent poll by PC 


Starting al to, and those who have protected them- Best st APC was voted he 


: Д selves against the inevitable surge, black- 
| out or brownout with the most reliable 
m | UPS they can buy: Back-UPS by АРС. In 


fact, editors and users alike agree that if 
your system demands absolute reliability, 
you can depend on APC Back-UPS. 

According to a study by Bell Labs, failure will occur, but when. Whether dueto 
undervoltagesrepresentthe overwhelming construction, wiring, weather, other office 
majority of power problems likely to hit equipment, or accidents, power problems 
your computer. The question is not if a are as inevitable as death and taxes. That's 
why you need instantaneous battery backup 
power from the Back-UPS to prevent 
data loss, hard disk crashes, and hard- 
ware damage. 

If you're concerned about 
lightning, rest assured that 
N when measured using the 

ANSMEEE 587 Cat- 
.  egory Atest wave, 

> Back-UPS are 
| superior to 


most reliable UPS 
manufacturer by a 3- 
to-1 margin. That's 
аер ility that will 


see you though years of 
unmatched power 
protection. 
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" All other brands of UPS die regularly in tbis 
ro rone environment. My APC won't 
te!” said Paul Sisilli, Systems Analyst, City of 
Port St. Lucie . “With other brands, users don't 
find out until it is too late. The power 
interruptions bere are very bard to live witb. 
The other brands are dying off. Typically they 
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last pe beyond their warranty period. My 
Back-UPS is going on three years...no other 
brand is as reliable." 


virtually all separate surge suppressors. 
Surge performance is even backed by a 
$25,000 Lifetime Ejuipment Protection 
Guarantee. 

If you're protecting a network server, a 
communications interface port (on models 
Back-UPS 400 and higher) provides the 
security of an automatic shutdown to all 
major OS including NetWare, Windows, 
Windows NT, LAN Server, LAN Manager, 
LANtastic, SCO Unix, OS/2, Banyan Vines, 
AppleShare/System? and more, so your data 
is safe whether the system is attended or not. 
(PowerChute software and interface kits 
sold separately.) 

And since data processed 
MADE IN on networked clients needs 
= protection too, the $139 
Back-UPS 250 provides an 
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Back-UPS [R to L) Application Sugg. List 


250 LAN nodes, internet hardware, POS $139 
400 Desktop 486, 386 systems, servers $229 
450 Tower 486, 386 systems, servers $279 
600 Heavily configured systems, CAD/ 

CAM workstations $399 
900 Multiple systems, longer runtime $599 

applications 
1250 Muttiple systems, LAN hubs, 

small minis, telecom equipment $799 


Don Traux knows first hand about Back-UPS 
reliability: *It ought to be against tbe law to 
buy a computer without an APC Back-UPS 
250. I recently had a direct lightning bit right 
outside the bouse...my computer never blinked. 
Each morning I get a surge down the line and 
both APC's hate it - they simultaneously ‘holler 
‘n clamp’ while my ‘Brand T quietly sieeps in. 
I've eae that unit to non-critical 
household stuff like my VCR.” 
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| = More than... 
| 
111,000,000 

zs Satisfied Users 
APC has won more awards for performance 
and reliability than all other UPS vendors 
combined.,.including four consecutive LAN 
Times Readers Chaice awards... 

— Т 

economical solution for all your LAN work- 
stations. 

Discovering how essential Back-UPS 
protection is can be hard...if you wait for 
the next storm to roll through. But discov- 
ering how afforable it has become is easy... 

Call today and find out (the easy way) 
why more than 1,000,000 satisfied users 
bank on Back-UPS from APC. With more 

awards than all other 
E dx | brands combined, field- 
сле m proven reliability, anda two 
(Wr year warranty, Back-UPS 
are power protection you 
can purchase with confi- 
dence. 
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Andrew Wargo, Manager at Baxter Land 
Company, tried two other brands before Back- 
UPS. "One lasted a p days, a second one 
went up in smoke after 48 hours, a third lasted 
less than 24 hours! I then bought my Back- 
UPS for less than half of what | had paid for 
the others. We've purchased three more Back- 
UPS and for the past 14 months they've been 
just hummin' away on the same power line that 
was eating the other brands alive!" 


AWARD-WINNING FEATURES 


Instantaneous backup power beats 
blackouts and brownouts 


Unmatched lightning (tested to UL1449) 
and surge protection for maximum 
hardware safety 


Network-grade line conditioning and EMI/ 
RFI filters prevent glitches 


LAN Interface (on Back-UPS 400 and up) 
provides automatic shutdown to all major 
OS: Windows, NT, Net Ware, LAN Server, 
LAN Manager, LANtastic,Unix, OS/2, 
Vines, AppleShare/System7 and more. 

Site diagnostics automatically spot missing 
ground and reversed polarity, two common 
miswirings which usually require an 
electrician's visit to diagnose. 


Option switches allow you to customize 
transfer voltage and alarm settings. 


Test Switch for ongoing peace of mind 
2 year warranty and full safety approvals 
$25,000 Lifetime Equipment Protection 
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Powersoft™ already has the 
best team application development 


tool in the business. The industrial- 


strength PowerBuilder” Enterprise. 
Now we've brought the brawn of this widely accepted, 
award-winning success to xBase and desktop developers 
with PowerBuilder Desktop. 

Better yet, we've done it in the first package that 
combines a client/server architecture with object-oriented 
programming. The result is the industry's most powerful, 
graphical desktop development tool available. 

What's more, you'll always find a smooth ride down 
the application development road. We've paved it with 


innovative programs including automated technical 


Powersoft Co 


support, certification courses, and access to a vast 
network of PowerBuilder Desktop developers like your- 
self through CompuServe? user groups, and more. And 
PowerBuilder Desktop provides a strong foundation 
for full-featured team development by simply adding 
our robust companion products, which are listed in 

the column on the right. 

So if you're searching for a client/server application 
development tool that's proven, scalable, affordable 
($249"), and will fit on your desktop, look no further 
than PowerBuilder Desktop. Find it at CompUSA, 
Egghead, and Micro Center. Or call Powersoft 


Powersoft. 


Building on tbe power of people. 


at 1-800-395-3525. 


ration, 561 Virginia Road, Concord, MA 01742-2732. Powersoft Europe Ltd., Thames House, 1 Bell Street, 


Maidenhead, Berkshire, SL6 1BU, United Kingdom. *introductory price for a limited time only. Prices listed do not include sales tax, 
shipping and handling. All trademarks and registered trademarks are property of their respective owners. 
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Object Easy 
» Inheritance, 


polymorphism, and 
encapsulation 


e Class libraries 
e Custom controls 
e VBX controls 


SQL Smart" 

° Integrated database 
administrator and 
dictionary 

° Built-in 32-bit 
Watcom™ SOL 

° Intelligent 
DaraWindow™ object 
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Developer 

Designed 
rat 

o Complete Windows® 
3.1 support 

° Full MDI support 

o OLE, DDE and DLL 
support 

* Configurable toolbars 

• Extensive on-line help 

* Integrated debugger 
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Tools for 

Scalable Team 

Development 


* Upgrade seamlessly 
to our enterprise-wide 
client/server environment 
with PowerBuilder 
companion products. 


e PowerBuilder 
Team/ODBC Kit 


« PowerBuilder Enhanced 
Database Kit 


• PowerBuilder 
Application Library 

e PowerBuilder Developer 
Toolkit 


Databases 
Supported 


• Broad Connectivity - 
In addition to Watcom 
SQL, access the databases 
below using the drivers 
included:* 


o dBase III, IV 

2 Fox Pro 1.x, 2.x 

о Microsoft Access 

• Microsoft Excel 

o Paradox 3.x, 4.x 

o Btrieve 5.x, 6.x 

• ASCII 

» Clipper Summer 87,5.х 

• NetWare SQL 
Merdo and QE" 


drivers 
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he cellular-phone network 
was built with voice com- 
munication in mind. Thus, 
the transmission glitches 
and pauses caused by handoffs are 
merely an annoyance, because the hu- 
man brain is great at inferring what it 
doesn't actually hear. | 

The explosion in portable comput- — 
ing, however, has created an explosion 
of interest in wireless data communi- 
cation—particularly in cellular data 
communication, because cellular is the 
most popular and accessible form of 
wireless communication now available. 
The problem is that the mere annoy- 
ances that plague voice transmission 
over cellular are anathema to data com- 
munication. Dropped or missing bits 
or bytes cause retries or, in the worst 
case, a lost connection. 

Cellular transmission is a circuit- 
switched technology. In it. cellular 
transceivers switch between frequen- 
cies to avoid interference as new calls 
come on the air or simply to acquire a 
better signal-to-noise ratio on a trans- 
mission channel. Because the trans- 
mission is wireless, it is susceptible to 
all types of atmospheric conditions, 
emissions, and electronic interference. 
The act of switching itself also pro- 
duces a momentary cessation of the 
transmission signal, which interrupts 
the data stream. 

Last year, AT&T Paradyne (Largo, 
FL), a data and communications tech- 
nology firm, introduced ETC (Enhanced Throughput Cellular) as 
a means of solving not only data-continuity problems, but speed, 
error-correction, reliability and call setup, and handshaking issues 
as well. Other protocols (e.g., MNP level 10 and V.42 error cor- 
rection) deal with these issues, but none as comprehensively as 
ETC. With more than a dozen cellular providers supporting ETC. 
it is quickly becoming a checkoff item for cellular data commu- 
nication. 


Enhanced 


connection 


Throughput Cellular 
makes you forget 
that your data is 
riding on an analog 


Fealure 


Data over Cellular 


Modem Standards 

Modem standards are numerous, and they 
come with confusing names and numbering 
schemes. The ITU-TSS, which recently re- 
placed the CCITT. sets the V.xx standards. 
The ITU-TSS is located in France, so its des- 
ignations, like those of the CCITT, are French. 
The “bis” designation, for example, means 
"second," as in the second iteration of a stan- 
dard. Thus, V.22 is the original 1200-bps stan- 
dard, while V.22bis is 2400 bps. V.32 covers 
4800 and 9600 bps. V.32bis adds 7200 bps, 12 Kbps, 14.4 Kbps, 
and some fast rate-negotiation parameters to the speed switching. 
In particular, if either modem specifies a transmission speed, the 
connection must maintain that speed or disconnect. 

V 42 is an error-correction protocol based on LAP-M (Link Ac- 
cess Procedure-Modem), which in turn is basically HDLC (high- 
level data-link control), the original bit-oriented synchronous 
link-layer protocol used in data connections. MNP level 10 is 
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How Wireless Cellular Works 
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For the greater part of its journey, a data packet sent by way of cellular uses the public switched-telephone network. The only components that require wireless capabilities are 
the mobile system and the cellular switching office, where the wireless-wired modem pairs reside. 


another error-correction scheme. It's a de 
facto standard, widely used but not for- 
malized by a committee. 

Cellular communication is organized 
on OSI's seven-layer network model. 
ETC's big advantage over protocols like 
MNP level 10 and V.42 is that it operates 
on both layer 1 (i.e., the physical layer) 
and layer 2 (i.e., the link layer). The phys- 
ical layer is largely concerned with how 
the data is modulated for transmission. To- 
day's modems use simultaneous ampli- 
tude and FM. The link layer is where hand- 
shaking and error control are handled. 

To realize all the benefits of ETC, a mo- 
dem that supports both V.32bis and V.42 
is required. V.32bis is used because it han- 
dles the handshake setup between modems, 
and it is easier and faster to take advan- 
tage of the handshake than to duplicate the 
effort. As the handshake takes place, the 
sending modem determines if ETC is sup- 
ported by the modem on the receiving end. 
If it is supported by both modems, they 
work together to determine the highest 
data transfer rate the circuit is likely to 
support. Only after this has been estab- 
lished do you get a connect message. 

V.42 is put to similar use. Standard im- 
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plementations of it require the sending mo- 
dem to repeat all frames transmitted after 
a flawed frame is received, regardless of 
whether subsequent frames are error-free. 
(This is also the case with MNP level 10.) 
On average, a modem will have received 
two additional frames by the time a re- 
transmission request reaches the originat- 
ing modem. Thus, all three frames would 
need to be retransmitted. However, ETC 
uses V.42's selective reject feature and re- 
quires the retransmission of only frames 
with errors. 


ETC Enhancements 

Besides working with existing protocols, 
ETC brings many improvements to the 
table. One of the primary benefits is Trans- 
mit-Level Control. A typical (i.e., non- 
ETC) modem's amplitude modulation may 
often exceed the cellular channel's trans- 
mission capabilities. This results in a con- 
dition called clipping, a harmonic distor- 
tion that damages the signal. 

V .32bis-compliant cellular modems 
have a flat-frequency response, but the cel- 
lular network gives the frequencies from 
600 to 3000 Hz, the ordinary vocal range. 
a 6-decibel boost. ETC deemphasizes the 


same bandwidth area by 6 dB, which re- 
sults in more consistent data transmission. 
The theory and the effect are similar to the 
function of Dolby noise reduction in stereo 
tape recording and playback equipment. 

ETC also monitors the cellular channel. 
Auto-rating is a technology that works in 
conjunction with the V.32bis standard to 
measure disruptive phenomena, like har- 
monic distortion, phase jitter, and signal-to- 
noise ratios. The measured figures are 
translated into a cumulative absolute num- 
ber, which is compared to a table of ac- 
ceptable levels for any given transmission 
speed. 

While V.32bis supports speeds of 4800 
bps to 14.4 Kbps, ETC will let the modem 
drop even lower, to the V.22 standard of 
1200 bps. ETC skips the V.22bis 2400- 
bps standard, because a quirk in the mod- 
ulation algorithm causes it to yield worse 
results than V.32bis at 4800 bps. Auto- 
rating is capable of adjusting the trans- 
mission speed, in certain cases, as often 
as every 5 seconds, although a more real- 
istic number is about every 15 seconds. 
This reduces the risk of dropped calls while 
simultaneously taking advantage of the 
fastest possible transmission rates. The net 


А П over the world software developers are Technologically Superior "^ 
looking for solid solutions to piracy protection Sentinel keys are supported by the largest RED Mes 


` and revenue enhancement for their department in the software protection 
= software applications. They're looking industry — renowned for technological 
Ê for secure solutions that are reliable, innovations like the world’s smallest key. | 
# compatible and transparent. And that's And they guarantee support for virtually any 
why they call Rainbow Technologies — language as well as future technologies like 


the worldwide leader in software 


Chicago and even Cairo. 
and revenue protection. \\ \\! 1 0 000 SO Off, 


NS nets m. make this dre 
Ф 


Most Widely Used Kays 


Call For Yourself 
It's true, more than It's no wonder seven 
10,000 software = i out of the ten largest 
developers have called on . software companies 
Rainbow Technologies for the Sentinel? use Sentinel keys from 
Family of hardware keys. More than any other ; Rainbow. With direct support 
in the world. In fact, there are over 4,000,000 from offices and distributors in 41 countries 
Sentinel keys in use today. That's because they worldwide, no one else can match Rainbow's 
are the most technologically sophisticated. Take reputation for service. Want to E 


the SentinelSuperPro", for example. know more? Call Rainbow 
Featuring next generation ASIC today. Ask for a free copy 
technology, this key provides the — of The Sentinel Guide 


highest security and most flexibility To Securing Software. 800/ 859 8569 
available. Anywhere. It's just one in a family And while you're at А 
FOR YOUR FREE GUIDE 
of keys that support virtually any computer it, ask about our ae 


platform including Windows, NT, WIN32S, complete line of —— a у | g — 


UNIX, OS/2, open systems and Macintosh. Sentinel Evaluation Kits. Securing the future of software 


Some call it a dongle. Those who know, call it Sentinel. 
ARAIN 


TECHMBLODGHESB 


Mik ROSOFT 
WINDOWS 


A 
C сш. 
Neon Ca d 
pproved 


“wees 9292 JERONIMO ROAD, IRVINE, CALIFORNIA 92718 ® 714/ 454-2100 m fax 714/ 454-8557 
RAINBOW LTD./U.K. 44 932 570066 IB RAINBOW/FRANCE 33 1 47 38 21 21 I RAINBOW GmbH/GERMANY 49 89 32 17 98 0 Ш RAINBOW (EAST COAST SALES} 800/ 843-0413 
Distributors worldwide: for your ee distributor including Asia and Latin America call 7 14/ 454.2100 Bl fax 714/ 454-8557 
D 1994 Rainbow Technologies, Inc. All proiluct names are trademarks of their respecuve owners, 
Circle 135 on Inguiry Card. 


COMMI E 


Feature 
Modem Pools 


Ore ot the tangential benefits of ETC 
(Enhanced Throughput Cellular) design is 
that it works, albeit not at its best, when 
present in only one-half of a modem-to- 
modem connection. This is the theory be- 
hind a relatively new concept called mo- 
dem pools. One of the reasons that so 
many cellular carriers are endorsing ETC 
is that it makes their services look that 
much better, but they're not stopping with 
appearance. 

A modem роо! is an array of modems, 
maintained by the cellular carrier, that 
provide error correction and signat-relia- 
bility enhancement without active partici- 
pation or investment from the end user. 
The primary modem at the carrier accepts 
the mobile call and applies the appropriate 
error-correction technology (e.g., TX-Cell, 
MNP level 10, or ETC). The data is trans- 
lated (if necessary) to a landlíne-based 
error-correction protocol (e.g., MNP level 2 
or V.42) and is switched to a second mo- 
dem back-to-back with the primary mo- 
dem. The second modem switches the 


effect of this protocol is the efficient use of 
air time, which is the expensive compo- 
nent of cellular communication. 

ETC also breaks up data to be sent into 
smaller frames than most error-correcting 
protocols. ETC frames are 32 bytes in 
length, one-quarter the standard V.42 set- 
ting. ( There is a modem command that 
enables the manual selection of smaller 
frame sizes, but who has ever used it?) 
Using smaller frames has two positive re- 
sults in error correction. First, frames that 
the receiving modem determines need re- 
placing are smaller and can be sent in less 
time than their larger predecessors. Sec- 
ond, a modem can send more frames be- 
fore receiving an acknowledgment from 
the receiving device. 

This is another timesaving device. The 
transmit/acknowledge cycle takes time to 
complete over the length of the cellular 
circuit, and while it is transpiring, no data 
can be transmitted. Even though 15 32- 
byte frames represent about half the data of 
seven 128-byte frames, the net result of a 
longer transmission window is more data 
sent. 

Finally, ETC increases the number of 
retries a modem will make when attempt- 
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call to landlines and on to the call desti- 
nation. The user sees only the results, 
which, with ETC, are good. 

Primary Access (San Diego, CA) is the 
supplier of modem-poo! hardware and soft- 
ware to the ceilular industry. Primary's 
product Is a single digital platform sup- 
porting many pairs of back-to-back 
modems. The modems themselves are 
DSP (digital signal processor) systems 
that are configurable via software. These 
platforms are interfaced on Ti lines that 
provide 24 channels and a cumulative 
bandwidth of 1.5 Mbps. 

One of the carriers using this technot- 
ogy is NYNEX Mobile Communications (Or- 
angeburg, NY). The company selected ETC 
because It delivers increased reliability 
for NYNEX services. It also increases the 
throughput of all data calls, resutting in 
increased customer satisfaction. Installing 
ETC {п the network relieves corporate cus- 
tomers from the responsibility and cost 
of replacing or upgrading all their modems. 
Finally, it gives the end user point-to-mul- 


ing to send a frame with errors. Currently, 
standard modems will retry about eight 
times before breaking the connection. ETC 
makes 20 attempts, which results in a sig- 
nificant percentage in the percentage of 
maintained calls. 


Deploying ETC 

ETC will provide improvement when pres- 
ent in only a single modem in a connection, 
but it isn't as significant as when it's pres- 
ent in both. If ETC is present in both send- 
ing and receiving modems, test results 
have shown that its overall reliability is 
nearly 20 percent greater than when it is 
present at only one end of the connection. 
One factor to note here is that to provide 
any improvement, MNP level 10 is re- 
quired on both ends of the connection, 
while ETC may be present at only one end. 
This is the theory behind cellular carrier's 
modem pools (see the text box " Modem 
Pools"). 

ETC provides improvement in transfer 
rates for all file sizes, but a real bonus of 
the protocol is that significantly larger files 
can be sent in under ] minute. None of the 
other protocols now available can beat the 
]-minute threshold, even for files as small 


tipoint benefits, rather than the point-to- 
point benefits that are derived from any 
protocol required on both ends of a con- 
nection. 

Jim Ducay, director of wireless data ser- 
vices for NYNEX, believes that “Cellular 
can meet all of our customers' needs, 
both voice and data. One such need is 
wireless modem service, which we Sup- 
ply with ETC-protocol support in the net- 
work. The entire process is transparent 
to the customer, who only sees increased 
carrier reliability and tnroughput." While 
this system delivers benefits without cus- 
tomer investment, if the end user does 
have ETC installed on his or her end of the 
link, the benefits are greater. 

Of the 15 cellular providers currently 
endorsing ETC, about half have impie- 
mented modem-pool technology in their 
systems. Most provide it as a value-added 
service to the customer at no cost. Some 
are even looking at the possibility of pro- 
viding reduced-rate data-only services to 
their customer base. 


as 4 KB, which means that the same call 
will cost twice as much without ETC. Ob- 
viously, as the file transfers get larger, the 
percentage of savings is not as dramatic. 
However, the average on-air time for the 
transfer of a 100-KB file is 3 minutes, 57 
seconds, for an ETC-ETC connection. 


Real-World ETC 

ETC is available in AT&T products like 
KeepInTouch, which is a PCMCIA cellu- 
lar modem card, and Dataport and Com- 
sphere, which are desktop system cards. 
For pre-ETC customers of these products, 
the technology is downloadable at no 
charge to the end user. AT&T has licensed 
ETC, and several modem vendors have 
also done so. Among the hardware ven- 
dors are Compaq, Intel, and Xircom. The 
list of the service providers who support it 
reads like a who's who of cellular com- 
munication in the U.S., and several of the 
companies are involved in communica- 
tions operations worldwide. 

Intel's Cellular Faxmodem was the first 
ETC-compliant product available from a 
third-party vendor. The Cellular Faxmo- 
dem for PCMCIA, descriptively if unimag- 
inatively named, was introduced in June. It 
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or generations, we have looked to the stars as symbols of that which cannot be reached. 


To be considered a star, one must display rare talent and ability to rise above the masses. 


While the average person may never literally reach the stars, it is possible to put one to 
work for you. Ж Consider the Samtron StarPower™ line of high resolution monitors. Featuring 
digital controls, flicker-free screens to ease eye strain and non-interlaced displays for edge to edge 
viewing, the entire line complies with EPA Energy Star" standards. * In addition, every Samtron 


monitor comes with an unparalleled three year parts and two year labor warranty, adding up to 
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heavenly performance at down-to-earth prices. 
* Contact your local dealer about the StarPower line. 


You wont even need a telescope to see them up close. 
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SCL-728SXL 

17" Flat Screen 

1,280 x 1,024 (60Hz) High Resolution 
Mac Compatible 


ЫЛААЖЫ АА ЬАЛ ДАЛДААДА ССО 


$C-528UXL 
15" Flat Screen 
1, ‚280 x 1,024 (60Hz) High Resolution 
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SC-428UXL 
14" 1,024 x 768 (75Hz) High Resolution 
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The StarPower Line Features: 

* Super Fine Dot Pitch 

* Low Emission, MPR Il 

* VGA, SVGA, XGA, VESA 
Compatible 

* Multi-Scan 
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в P ower Saving EFA POLLUTION PREVERIER 
SAMTRON DISPLAYS, INC. 

14251 E. Firestone Blvd. #101 La Mirada, CA 90638 
Tel: 310 802-8425 Fax: 310 802-8820 

Customer Service: Tet: (800) SAMTRON. 

Distributors: Canada, Tel: (416) 858-3000 

Mexico, Tel: 011-525-325-0993 
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п Macintosh* and Windows support on the 
same network or via modem without costly 
file servers 

a Easily accommodate upwards of 20 
simultaneous modem connections and more 
than a hundred network sessions per server 

п Connectivity via network or modem to other 
FirstClass servers or other mail systems 


D Remote or local administration with 
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and colors & unlimited attachments 
H Simultaneous multiple file transfers 
" Background searching 


U Gateways to the Internet with full 
Usenet newsgroup replication 


Fax for individual or 
broadcast faxing and more! 


DEALER & CONSULTANT 
INQUIRIES WELCOME! 


SoftArc Inc. 


Global-Area Communications 


1902 Road, #325, West Seneca, New York, USA, 14224 
Fax; 416-754-1856 FirstClass: 416-409-2250 Interne: salesipsoftarc 


Phone: 416-299-4723 
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Feature 


is compatible with both wireless and wired 
communications and is capable of 14.4 
Kbps, the fastest V.32bis speed. Besides 
supporting ETC, the Cellular Faxmodem 
supports MNP level 10, enabling error cor- 
rection in communication with modems 
that also support MNP level 10 but do not 
comply with V.42. 

The retail price for the Cellular Faxmo- 
dem is $349; an RJ-11 phone cable is a 
$99 option. The modem is compatible with 
AT&T’s cellular phones and Nokia Con- 
sumer Electronics’ Technophone. It ts not, 
however, directly compatible with the line 
of cellular phones from Motorola Codex, 
the best-selling cellular products in the 
U.S. Some third-party vendors make prod- 
ucts that let you attach an ETC-compliant 
modem to just about any type of phone, 
but a direct connection to a Motorola 
phone through its MC2 bus requires a Mo- 
torola modem or a KeepInTouch card. 


The Motorola Difference 

Motorola's products do not feature ETC. 
Instead, Motorola has developed its own 
proprietary protocol called ECC (Enhanced 
Control Cellular), which is designed to 
provide the same advantages as ETC. ECC 
works, like ETC, at both the physical and 
link layers of the cellular network model. 
Unfortunately, no further information on 
ECC was available at press time, including 
whether it is compatible with other stan- 
dards, what its specific benefits are, and 
the availability of licenses from Motorola. 

Xircom is an industry leader in the de- 
velopment of LAN and WAN (wide-area 
network) technology for the mobile market 
and a technological partner of Motorola. 
However, Xircom is going with ETC. Jim 
Soriano, senior engineering director at Xir- 
com, says, "Our products feature a Mo- 
torola 68302 processor and plenty of RAM 
and are capable of supporting multiple si- 
multaneous protocols; space and compute 
power are not a problem. Xircom simply 
feels that ETC is the best protocol for the 
type of marginal conditions that cellular 
sometimes delivers." 

The LAN/WAN group at Xircom is de- 
voted to providing remote connections to 
LANs and other types of networks. It de- 
veloped and is marketing two ETC prod- 
ucts, the CreditCard Ethernet + and the 
Pocket Ethernet +. As its name implies, 
the CreditCard Ethernet + is a PCMCIA 
product, while the Pocket Ethernet -- plugs 
into a system's parallel port. Both are 
unique in that they provide an Ethernet in- 
terface and a V.32terbo-compatible mo- 
dem. (Terbo is a word play on the V.32ter 
standard, which wasn't passed. V32terbo 
is capable of 19.2-Kbps modulation.) 


Xircom chose ETC because AT&T is 
actively marketing and supporting the 
product; the secrets of MNP level 10 and 
ECC, on the other hand, remain veiled. 
Xircom has left its options open. though. If 
ECC becomes an important standard, you 
will be able to download the technology 
onto Xircom products. ETC will be avail- 
able as a software upgrade in the fourth 
quarter at no charge for those who own 
the CreditCard Ethernet + and the Pocket 
Ethernet +. 


The Cellular Future 

The fact that cellular today is a virtual cir- 
cuit-switched technology adds to the ne- 
cessity of a product like ETC. Signals sent 
in an open-broadcast format will always 
be more susceptible to various types of in- 
terference than data carried over a wire. 

ETC is just one way to safeguard the 
transmission of data over a cellular con- 
nection. Part of its popularity comes from 
the fact that ETC isn't required on both 
ends of a connection. You can buy an ETC 
modem and still benefit even if your cel- 
lular carrier doesn't use it on the other end 
of the connection. The same can't be said 
of ETC's biggest rival, CDPD (Cellular 
Digital Packet Data). 

CDPD is a connectionless digital trans- 
mission technology that uses some of the 
unused bands in the cellular frequency 
spectrum to transmit digital information. 
Because it breaks information into packets, 
it can take advantage of standard digital 
compression and error-correcting tech- 
niques. It also doesn't need the long setup 
time an analog cellular connection does. 

Many of the same companies that sup- 
port ETC also support CDPD. These tech- 
nologies are not mutually exclusive; one 
cellular base station can support them both. 
Because it is required by both parties in a 
transmission, CDPD technology will roll 
out far slower than will ETC. Both will 
undoubtedly exist side by side until after 
the turn of the century, when the analog 
cellular network makes the transformation 
to all-digital technology. 

Because of its open-standards nature, 
and the backing of companies like AT&T, 
IBM, Intel, and others, ETC looks like a 
ready-made success. There is no question 
that it represents a significant boon to the 
many thousands of cellular users around 
the country, and that it makes cellular data 
communication a viable tool for the mobile 
business professional. ii 


John Bryan is a freelance technology writer and 
consultant based in Sun Jose, California, You can 
send him E-mail on the Internet or BIX at edi- 
tors bix.com. 
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Go ahead. Let yourself get carried away. Because when you buy a 
computer from Gateway 2000? you can lose yourself in a whirlwind of 
extraordinary computer systems and fantastic software. You'll feel like 
there's absolutely nothing on earth you can't do! So let your imagination 
run wild. Soon you'll be opening the doors to Gateway 2000 where 
prices are a breeze and computer dreams really do come true! 

Most Gateway desktop systems now include larger hard drives, 
including a [GB hard drive on our P5-90XL Pentium™-based machine. 
So there's no way you can get caught short of space. A TelePath™ fax/ 
modem is included on our new Pentium-based multimedia systems. And 
CD-ROM drives are standard on all desktop systems. Just imagine what 
you can accomplish with Microsoft's Office Professional, including the 
latest versions of MS Word, Excel, PowerPoint® and Access® now 
standard on all 486 PCI and Pentium-based systems. 

À standard three-year limited parts warranty on all desktop systems 
and Gateway monitors tops off our tradition of bringing you the best 
service and support in the industry. 

Sound too good to be true? Well, that's not all. The Gateway 
HandBook^ 486 portable PC is now priced at legendary low prices. 

Gateway 2000 has grown to become a Fortune 500 company, but 
we're still the down-to-earth Midwesterns who have always given you a 
good old-fashioned value. Go ahead, take a visionary's leap into the 
Gateway 2000 experience. Soon you'll be saying, "There's no place like 
Gateway, there's no place 
like Gateway." 


All the incredible talent in this ad is provided by Gateway 2000 employees and family members. 


Everything U 


Supernatural power. Mesmerizing features. Stunning 
software. It’s the Gateway 2000* experience. A place where 
you can have the best CPUs in the land — and so much more — 
when you buy a Gateway 2000 Pentium" -based system. And 
while others are huckstering their stripped-down Pentium-based 
computers, Gateway presents systems packed with the all the 
stuff dreams are made of! 

There's virtually no end to the features included: hard drives 
up to IGB, CD-ROM drives, outstanding sound and video 
performance, the best software, fax/modems on two new 
multimedia models, and a standard three-year limited parts 
warranty. 

Your dream machine no longer eludes you. Gateway 2000 is 
making those dreams come true! 

Raising The Roof Extras 

We always want to keep our customers ahead of the 

industry. So along with Intel*'s super-charged Pentium 
processor, Gateway helps 
you extend the life of your 

system by including 


(our 


, The Sun! 


incredible 540MB, 730MB or 1GB hard drives on all Pentium- 
based systems. Get used to the feeling of being spoiled, because 
you also get CD-ROM drives, superior video performance and a 
ton of memory on all desktop systems! 

All Pentium processor-based models include a PCI local bus 
and an enhanced PCI/IDE controller allowing your hard drive to 
transfer data up to twice as fast as non-enhanced systems. 

And now Gateway's high-quality desktop systems and 
Gateway monitors are backed by a three-year limited parts 
warranty. Believe it — this is one of the best warranties you'll 
find anywhere! 

Multimedia Mania 
For those who insist on only the very best, your Shangri-La 
is our new P5-60 and P5-90 Best Buy multimedia 
systems. Watch out, 'cuz they're jam-packed with all 
the premium multimedia features you can imagine! 
Including a TelePath™ fax/modem and communi- 
cations software so you can speak to the world 
from your own living room. And tunes never 
sounded so good with a 16-bit 
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sound card and Yamaha® stereo-quality speakers. Play your 
audio CDs, hear audio clips or record audio all in perfect 
harmony. 

Wondering what “multimedia” really means for you? It’s 
a whole new universe of knowledge, entertainment, 
communication and educational capabilities. Talk about 
being entranced! You'll experience interactive, full-motion 
video and stereo audio. And Gateway gives you the key to 
this universe in a super-fast, feature-packed machine. 

Get the best of all possible worlds with these new P5-60 
and P5-90 Best Buy multimedia machines! 


Software Nirvana 
It's a sweet deal. All Gateway Pentium-based systems 
now come with Microsoft Office Professional, an incredible 
combination of Microsoft's most popular business 
applications, including Microsoft Word, Excel, PowerPoint® 
presentation graphics program, and Access” 
database, all on a single CD with on-line manuals. 
These programs in Office Professional are so tightly 
integrated, they work together as if they were a single 


program. Also included is Corel Professional Photos CD 
Sampler with tools to view Photo CD images. 

Call for more great software options including our value- 
packed Multimedia Starter Pack. 


P5-90XL Paradise 

Is it fantasy or for real? Well, it's the Gateway P5-90XL. 
This ultimate high-flying Pentium-based PC has a larger- 
than-life IGB hard drive. You're gonna get all the power 
and speed you need for today and tomorrow! And an ATI 
GX video card using the Mach 64 graphics accelerator, one 
of the first and fastest 64-bit accelerators on the market. It's 
awe-inspiring to see the display on the 17-inch CrystalScan* 
monitor. Sound, you ask? Ensoniq®’s Soundscape™ 
wavetable sound card makes a staggering difference in audio 
quality. And you’ll get a great balance of crisp highs and 
plenty of heart-pounding bass — in full stereo sound — 
from the Altec Lansing ACS-31 speakers, with subwoofer. 


And for the system of your dreams, we'll configure a 
system specifically to fit your needs. Get everything under 
the sun with a powerful value-packed Pentium-based system 
from Gateway 2000! 


л GATEWAY 2000 


Gu ve got a friend in the business 


800-846- 1058 


You'll be in paradise with a loaded Gateway P5-90XL machine! 
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You'll be transported to outer bounds when you discover the 
ColorBook™ from Gateway 2000" Experience the rapture of 
color portability and performance with a 250MB hard drive on 
our 50МН2 and 75MHz models. A rainbow of 256 brilliant 
colors in VGÀ mode bursts from an 
incredible 10-inch dual-scan screen on 
three ColorBook models. You won't / Е: 
find another portable screen this big, — "9. = 
this affordable, anywhere else. = 

And while everyone else is hiking up their color portable 
prices, Gateway still offers you an incredible value on our 
feature-packed ColorBooks, from the $1,999 SX model right up 


to the DX4-75. And our DX2-50 model recently won PC World's 


Best Buy award in the Power Moblile PC category. 

All Gateway ColorBooks are based on the Intel* SL 
Enhanced 486 processor with enough power and memory to run 
all your Windows applications. Weighing less than 5.7 pounds, 
measuring 1.77-inches thin, all models include two PCMCIA 
Type II or one Type III slots, excellent battery life, carrying case 
and a great suspend/resume feature. Our DX2 and DX4 models 
also include PCMCIA fax/modems. You also get Microsoft 
Works™ or MS Office Professional standard. 

No, it's not an illusion ... it's the ColorBook from 
Gateway 2000. 


Ф GATEWAY 2000 


H A N D B O O K 486 


Visualize the ideal portable experience. On the road to 
enlightenment you'd like to have a lightweight, compact, real 
486 PC at an uncommonly low price. The Gateway 2000 


| HandBook* 486 is so extraordinary, it's portable computing 
T utopia! With unbelievable prices on all HandBook models 


(they start at just $999!) there's never been a better time to 
indulge yourself in a world of 486 power that you can take 
anywhere. 

The HandBook's slight frame — weighing less than three 
pounds and measuring roughly 10 x 6 inches — makes it an 
enchanting little PC. The HandBook DX2-50 gives you more 
MIPs per pound than any other portable PC. With Microsoft 
Office Professional included, the DX2-50 is an unbeatable 
value. And at these prices you can get the HandBook as a 
companion to your desktop system. 

The HandBook's features are astounding. It has a bright, 
backlit VGA screen and a comfortable, touch-type keyboard 


along with an external diskette drive and leather carrying case. 


With two batteries included, the HandBook also lets you “hot 
swap” — change batteries or peripheral while the PC is 
running without rebooting the system or losing data. 


All Gateway ColorBook and HandBook portable PCs come 
with a standard one-year limited parts warranty. A special VIP 


warranty is available only at the time of purchase for an 
additional $100. 


The Gateway 2000 Family PC 

There's no place like home when you have a Gateway 
2000* Family PC™ in the house. Every member of your 
family will be swept away as they discover inspiration, 
entertainment and learning experiences. 

This fully equipped multimedia system takes you to a 
whole new dimension. You get a fast CD-ROM drive to run 
the best programs and games with sound, pictures, animation 
and video. With its high-quality sound card and speakers, 
the Family PC lets you play music CDs, hear audio clips or 
record audio — all with magical stereo sound. 

The Family PC's fax/modem has all the communication 
software you need to access information and other computer 
users from all over the world through on-line services. 

Experience a virtual software playground with Microsoft 
Works™ Multimedia Edition, MS Encarta 1994 Multimedia 
Encyclopedia, MS Money,” new MS Complete Baseball, 
MS Golf, and Corel Professional Photos CD Sampler. 

You won’t find another home PC more loaded than the 
Gateway Family PCs and our Pentium-based multimedia 
systems — in any land. 


3-Year Warranty 

Gateway desktop systems come with one of the strongest 
warranties in the industry. All Gateway 2000 
desktop PCs are backed by a three-year limited 
warranty on parts. The new three-year limited 
parts warranty includes Gateway monitors. 

Gateway customers also receive a 30-day 
money-back guarantee and toll-free technical 
support. And PC Magazine readers recently 
honored us, for the fourth consecutive time, 
with their highest rating in PC Mag s Service 
and Reliability survey. 

On-site service is available during 
the first year in most U.S. locations and 
may be provided without charge if our 
technicians determine it 
necessary. 


Print on recu ied 
papar with soy inks. 


Voc Can Heve HAL! 


For details on our new warranty and all of our service and 
support policies, please call or write for a free written copy. 


Payment Options 

Gateway accepts most major credit cards and C.O.D. terms, 
with net 30-day terms and leasing options available to qualified 
commercial customers. You can also apply for the Gateway 2000 
DuoLine™ MasterCard® Card, issued by Dial National Bank, Des 
Moines, lowa. 


To Other Worlds 

Gateway 2000 customers in Canada and Puerto Rico receive 
toll-free telephone service in both countries (see the back page of 
this ad for special 800 numbers) along with award-winning 
technical support and CSA approvals. On-site service is available 
in some Canadian and Puerto Rican locations, and our international 
shipping rates are among the most competitive in the industry. 
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Multimedia Systems 


4SX-33 FAMILY PC” M 4DX2-66 FAMILY PC 


Bi Intel® 33MHz 486SX CPU* B Intel 66MHz 486DX2 CPU* 

E 4MB RAM Ш SMB RAM, 128KB Cache 

BB 340MB 13ms IDE Hard Drive E 420MB 13ms IDE Hard Drive 

Bl Local Bus Graphics with IMB И Local Bus Graphics with 1MB 

¥ Double-Speed CD-ROM, 16-Bit ¥ Double-Speed CD-ROM, 16-Bit 
Sound Card & Speakers Sound Card & Yamaha? Speakers 

¥ 2400/9600 Data/Fax Modem ¥ 2400/9600 Data/Fax Modem 

Ш 3.5" Diskette Drive B 3.5" Diskette Drive 

Ш 14" Color SVGA Monitor ® 14" Color SVGA Monitor 

Bi Mini Desktop Case B Mini Desktop Case 

® 10]-Key Keyboard & Mouse B 101-Кеу Keyboard & Mouse 

Bi MS-DOS* 62 & WFW 3.11 BB MS-DOS 62 & WFW 3.11 


¥ MS Works" Encarta, Baseball, — ' MS Works, Encarta, Baseball, 
Money à Golf Money, & Golf 

¥ 3-Yeát Limited Parts Warranty ¥ 3- Year Limited Parts Warranty 
$1499 $1999 


Professional Systems 


45Х-33 


Ш Intel 33MHz 4865X CPU* 
Ш 4MB RAM 
18 340MB 13ms IDE Hard Drive 


P4D-66 


` ® Intel G6MHz 486DX2 CPU* 
E 8MB RAM, 128KB Cache 
E 730MB 13ms IDE Hard Drive 


E Local Bus Graphics wih IMB 1: Ш PCI Enhanced IDE Interface 
Y Double-Speed CD-ROM E PCI Local Bus Graphics with IMB 
Bi 3.5" Diskette Drive ¥ Double-Speed CD-ROM 
Ш 14" Color SVGA Monitor B 3.5" Diskette Drive 
E! Mini Desktop Case B 15" Color CrystalScan Monitor 
Ш 101-Key Keyboard & Mouse Ш Desktop Case 
ll MS-DOS 62 & WFW 3,11 Ш AnyKey Keyboard & Mouse 
FMS Works 3.0 CD B MS-DOS 6.2 & WFW 31 
V3-YoarLimited Parts Warranty Y MS Office Professional CD 
45X-33. $1299 "S09. 7: Ws 
4DX2-66 $1599 
Qu МНЕ Hard Drive) 
Paitables 


HANDBOOK* 486 


B 2.94 53.9.75" x 59" x 1.6" HANDBOOK 4868X-25 
M SL Enhanced Intel 486 or DX2 4MB RAM, 80MB Hard Drive, Works 
Processor 
Ш 4MB or 8MB RAM »$999 
(expandable to 20MB) | р 0 
ымы e HANDBOOK DX240 
® External 3.5" Diskette Drive | 4 " 
E 7.9" Backlit VGA Display $1499 
Suspend/Resume Feature D 
Ш | PCMCIA Туре v 8MB RAM, 250MB Hard Drive, 
@ EZ Point" Integrated Pointer MS Office Professional 
@ 78-Key Keyboard 
BB Parallel, Serial & PS/2® Ports $2499 
E Leather Carrying Case 
E М5 Works for Windows 3.0 or 
MS Office Professional 
Bi MS-DOS 62, WFW3.11 & 
Serial Transfer Cable 
1% 4 Toll free from Canada 
800-846-3609 


Toll free from Puerto Rico 
800-846-3613 


= 
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P5-60 BEST BUY 


B Intel 60MHz Pentium" CPU* 

Ш SMB RAM, 256KB Cache 

E 540MB 13005 IDE Hard Drive 

@ PCI Enhanced IDE Interface 

@ PCI Local Bus Graphics with 1MB 

¥ Double-Speed CD-ROM 

¥ 16-Bit Sound Card & Yamaha 
Speakers 

P TelePath™ I1 14.4K Fax/Modem 

Ш 3.5" Diskette Drive 

@ 15" Color CrystalScan® Monitor 

E Desktop Case 

Ш 101-Кеу Keyboard & Mouse 

Ш MS-DOS 6.2: WFW 3.11 

Y MS Office Professional CD 

¥ 3- Year Limited Parts Warranty 


$2499 


® Intel 60MHz Pentium CPU* 
B 8MB КАМ, 256KB Cache 

E 540MB.13ms IDE Hard Drive 
® PCI Enhanced IDE Interface 


@ PCI Local Bus Graphics with {MB 


P Double-Speed CD-ROM 

Ш 3.5" Diskette Drive 

= 15" Color CrystalScan Monitor 
Case 

= AnyKey Keyboard & Ме 

E MS-DOS 62 & WFW 3.11 

F MS Office Professional CD 

Y 3-Year Limited Parts Warranty 


$2299 


P5-90 BEST BUY 


E intel 90MHz Pentium CPU* 

Ш SMB RAM, 256KB Cache 

E 730MB 13ms IDE Hard Drive 

® PCI Enhanced IDE Interface 

Ш PCI Local Bus Graphics with 2MB 

¥ Double-Speed CD-ROM 

¥ 16-Bit Sound Card & Yamaha 
Speakers 

¥ TelePath I 14.4K Fax/Modem 

B 3.5" Diskette Drive 

E 15" Color CrystalScan Monitor 

E Desktop Case 

B AnyKey* Keyboard & Mouse 

E MS-DOS 6.2 & WFW 3.11 

Y MS Office Professional CD 

¥ 3-Year Limited Parts Warranty 


$2999 


| P5-90 XL | 


B intel 90MHz Pentium CPU* 

Ш 16MB RAM, 256KB Cache 

Ф | GB )Oms IDE Hard Drive 

® PCI Enhanced IDE Interface 

PATI Mach 64 witli2MB VRAM 

¥ Double-Speed CD-ROM 

© 16-Bit Wavetable Sound Card & 
Altec ACS-31 Speakers 

B 35" Diskette Drive 

W 17" Color CrystalScan 1776LE 

Ш Tower Case 

® AnyKey Keyboard & Mouse 

E MS-DOS 62 & WFW 3.11 

Y MS Office Professional CD 

Y 3-Year Limited Parts Warranty 


$3999 


COL ORBOOK" | 


- S,T Lbs, 11.77%. 8:57 1.77" 


® SE Enhanced Intel 486, DX2 or 
DX4 Processor 

li 4MB or 8MB RAM (expandable to 
20MB) 


B 3.5" Diskette Drive and Removable 


250MB IDE Drive 
Bi 10.3" or 9.4" VGA Dual-Scan 
STN Color Display 
Bl NiMH Battery & AC Pack 
as Feature 


COLORBOOK 4865X-33 


4MB RÁM, Case, Works 


»$1999 
COLORBOOK DX2-40 


4MB RAM, Fax/Modem, Case, Works 


$2699 


COLORBOOK DX2-50 
8MB RAM, Fax/Modem, Case, Office 


Bi 2 PCMCIA Type 11 Slots (1 Type IIT) Professional 


E integrated Trackball (2 buttons) 

B 85-Key K 

BI Parallel, Serial, PS/2 & VGA Ports 
B MS Works or Office Professional 
BB MS-DOS 62 & WFW 3.11 


6-20 5 8 


$3199 


COLORBOOK DX4-75 
8MB RAM, TelePath Fax/Modem, Case, 
Office Professional 


$3699 


"Intel Verified: 
Upgradable 


610 Gateway Drive * P.O. Box 2000 « N. Sioux City, SD 57049-2000 • Phone 605-232-2000 • TDD 800-846-1778 « Fax 605-232-2023 • FaxBack 605-232-2561 


Component Add-On Sales 800-846-2080 • Sales Hours: 7ат- Орт Weekdays, 9am-4pm Saturdays (CDT) 


ThE UTI 


A wonderland of value: Gateway 2000’s peripherals and 
software, sold only with the purchase of a system. 


MULTIMEDIA 


Basic Audio Multimedia Kit 

Here’s everything you need to add multimedia to a Gateway PC. 

E Gateway 2000 16-bit CD-quality sound card, compatible with Sound 
Blaster” cards, with MIDI/game port, mic in, stereo line in/out 

B 2 Labtec” CS-180 speakers 
$109 (with system purchase) 


Wavetable Audio Multimedia Kit 

Once you've heard wavetable audio, basic audio will never do! 

E Ensonig? Soundscape™ 16-bit wavetable sound card, MT-32 and FM mode 
compatible. Supports most software for popular sound cards and standards 
including General MIDI, Sound Blaster, AdLib, Roland MPU 401, MS 
Windows Sound Sytem and MT 32 

Ш New Altec Lansing ACS-31 three-piece speaker system 

Ш MidiSoft* Sound Explorer and Time Warner's Aegis™ software 
$249 (with systém purchase) 


Altec Lansing ACS-31 Speakers 

A Gateway exclusive from Altec Lansing: a three-piece speaker set at a two- 
piece price. Two Janch free-standing speakers crank out up to five watts per 
channel while the subwoofercan deliver 15 watts of heart-pounding bass. $119 


ў Multimedia Software Starter Pack 


You get nearly $700 worth of software for fess than $100! Package includes 


~~ Cinemania '94, Mad Dog McCreé, Tuneland, Mayo: Clinic Family Health Book, 
1 Better Homes arid Gardens Cookbook, The Lawn 
- — Farm, Mavis Beacon Teaches Typing, Chess Master 3000, U.S, Atlas and World 
- Atlas, You also getu йн, disc pem UE storage rack. 9129 


"MoNIQRS 0000 
CrystalScan® 1 їшї Monitor- 


Wer Man, Sitting onthe 


Non-interlaced color monitor with Mn diis scanning T ое 


Upgrade from a 14-inch CrystalScan. 1024NI 1 ot itor $395 _ 
Upgrade from a 15-inch CrystalScan 1572 monitor $335 
(Prices good only for upgrades at the time of system purchase.) 


COMMUNICATIONS & STORAGE 


TelePath™ II Fax/Modem 

Internal fax/modem, 14,400bps modem, V.32bis, with 14,400bps fax capability, 
Includes CommWorks™ data and fax communication software, CoSession™ 
Host remote diagnostics, plus a CompuServe” trial membership. $99 


Colorado Memory Systems? TBU 
250MB internal tape backup unit copies up to 9.5MB per minute. Comes with 
MS Windows™ and DOS software, one tape and cable. $149 


PRINTERS 

Hewlett®-Packard 4L LaserJet Printer 

A full-featured 300dpi printer loaded with enhanced PCL 5 and 26 scaleable 
typefaces with IMB standard HP Memory Enhancement Technology. Parallel 
cable included. $699 


Hewlett-Packard 4L LaserJet Printer 

A 600dpi printer for four times the dots of 300dpi laser printing with enhanced 
PCL 5 and 45 scalable typefaces. 2MB standard memory and 3 universal 
SIMM slots available for additional memory or PostScript fonts. Paralle! cable 
included. $999 


Epson® Stylus" 800 Ink Jet Printer 


Get the look of a laser at a dot matrix price with the Stylus 800. Prints 150 
characters per second at 360dpi — fast and quiet! $289 


Call for other printer options, including more Hewlett- Packard printers. 


NETWORKING 


Ethernet Adapter from 3Com® 

Ultra high-performance 16-bit Ethernet cards from the world leaders in Ethernet 
technology. 

16-bit Triple Media Card supports BNC, AUI and Twisted Pair media $119 
16-bit Twisted Pair only $99 


Token Ring 
IBM* 16-bit Token Ring card $429 


PORTABLES 


Peripherals and upgrades available only with a Gateway portable purchase. 


PCMCIA Cink 

и TelePath 14400 "E $249 I Token Ring adapter. $449 
(Also in XJACK® version, same price) @ HandBook* VGA adapter. $229 

Ш 9,600/2,400 Fax/Mo bid 


| 8 Ethernet adapter. $149 ай 
„display capable of 1280 x 1024 resolutionin non-interlaced mode, 26 dot pitch. | 


Other Accessories — E 
© OW 22Ah NIMH jus. сеу | a fiend VÍ itin — —we 
E acini MUR Ship replacement to you within 
Ш ColorBook"" 24 hours during warranty. Point 


Ш HandBook сы. зы $55 of sale only. $100 


Call the Gateway 2000 special Component Add-ons division at 
800-846-2080 for our complete line of extras for Gateway customers. 
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© 1994 блежау 2000, Inc, Gateway 2000, АпуКсу, CrystaiScan, HandBook, black-and-white spot design, “G” logo and "You've got a friend in the business” slogan are registered trademarks, and ColorBook, Dual ine, Family PC, BZ Poin end 
TeiePalhrens tnvdemarks of Gateway 2000, ; inc, The Inte Inside Logo, Intel, Pentium and OverDrive are trademarks or registered trademarks of Intel Corporation. All other brands and product nemes arc trademack or registered trademirks of their 
тёфёайе companies. Monitors’ diagonal measurements indicate tbe size of the cathode-ray tube. АП prices and configurations are subject to change without notice or obligation. Prices do not include shipping or applicable sales tax. 


Introducing the 4PleX Quad Speed CD-ROM Drive with a 1MB Buffer. 


If you've been waiting for CD-ROM drive perfor- 
mance to really take off, get ready to hold on tight. 
The new Plextor 4PleX leaps past the capabilities 
of 2X and 3X drives, and puts you in the forefront of 
the multimedia revolution. The fastest (600KB/sec) 
data transfer rate yet seen will whiz multimedia 
video, graphics and animation across your screen, 
providing you with realism and excitement that 
slower CD-ROM drives can't match. 


4PleX quad speed drives are available in both 
internal (standard half-height size for easy mount- 
ing in your PC) and external configurations. Both 
models feature a massive IMB buffer, the largest 
ever found on a CD-ROM drive. They connect 

to your system through a SCSI-2 interface, which 
offers tremendous performance advantages over 
the IDE- and ATAPI-interfaces used by many 
competing drives. 4PleX drives surpass MPC-2 
specifications, and are XA and Kodak Photo CD 
multisession compatible. 


Plextor drives are designed for maximum perfor- 
mance and minimum downtime. They are built at 
an ISO 9002-approved factory in Japan, boast an 
industry-leading 70,000 MTBF (15% duty), and are 
covered by a two-year warranty. If you encounter 
any difficulty installing or operating a 4PleX drive, 
call our toll-free technical support line, where real 
people with real answers (CD-ROM is all they do!) 
will assist you. 


Why wait? Join the multimedia revolution with a 
revolutionary 4PleX CD-ROM drive. Call toll-free 

800-4PLEXTOR (800-475-3986) for more informa- 
tion and the name of a dealer near you. 


O PLEXTOR 


4265 Burton Drive 
Santa Clara, CA 95054 
Tel: 408-980-1838 or 
Tel: 800-4PLEXTOR 
Fax: 408-986-1010 


Ask for a free 
copy of our 
brochure, 

“15 Questions 
Ib Ask Before 
Purchasing A 
CD-ROM Drive” 


©1904, Plextor Corp, All Rights Reserved. 4PteX is a registered trademark of Plextor Carp. АП other trademarks or registered trademarks specified are awned by their respective holiters. 
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Processors Proliferate 


RICK GR'EHAN 


hile companies such as 
DEC, Intel, and Mips 
have been cranking up 
the megahertz on their 
latest 64-bit CPUs, wrapping spacious 
PCI-bus-based motherboards around 
them, and strapping on heat sinks the 
size of waffle irons, other companies, 
such as Microchip Technology, Mo- 
torola, and Zilog, have been happily 
slipping tiny microprocessors into the 
nooks and crannies of our lives. 

Microprocessors have been used in 
automobiles for some time, and you've 
probably guessed that many of the talk- 
ing and otherwise electrically animated 
toys that your children now lust after 
have some sort of microprocessor in- 
side. Cordless and cellular communi- 
cations equipment are also obvious 
homes for these chips, but maybe you 
haven't guessed that one of the biggest 
markets for microprocessors is the 
hand-held infrared controller: that thing 
you use to change channels with every 
night. 

Welcome to the world of the IBP 
(itty-bitty processor), where bigger and 
faster take a back seat 10-— тоге accu- 
rately, barely cling to the rear bumper 
of—smaller and lower-power. While 
denizens of the PC motherboard are 
only now beginning to acclimate them- 
selves to the reduced electronic blood 
pressure of 3-V power, some IBPs are 
already running at 2 V and less. While 
PC CPUs expand their data buses to 32, 64, and even 128 bits, 
IBPs echo—with some modification—the famous line from The 
Treasure of the Sierra Madre: to wit, “Data bus? We don’t need 
no stinking data bus." 

It's true. After all, these are microcontrollers. By definition, as 
many of their pins as possible are given over to I/O lines, since 
they are the means by which the CPU communicates with the 
outside world. All program memory and RAM data reside entirely 
on the CPU. There are no external data or address lines. These 


Good things 


packages are 


generating big 
product 
opportunities 


would require external RAM or ROM, plus traces 
to connect everything, all of which means more 
real estate, and that's a definite no-no in the land of 
the small. 

An IBP, however, is a very special microcon- 
troller—one that takes the micro in microcontroller 
seriously and one that fits entirely in a 20-pin, 18- 
pin, and sometimes even 16-pin DIP chip. The un- 
believably small footprint of these processors makes 
them hard to take seriously. But don't be fooled. 
Inside are full-blown CPUS (albeit 8-bit ones) with 
accumulators, index registers, stacks, and well-rounded instruc- 
tion sets. They are always adorned with parallel I/O ports; virtu- 
ally all have one or more timers; many are available in versions 
with on-chip serial I/O; and some can be outfitted with special- 
ized analog components. 

Simply put, they provide electronic intelligence that can be 
targeted at specialized applications. A single IBP, for example, has 
the ability to do the job of a pile of discrete electronics. Then 
you can take that same IBP and reprogram it, and it can do the job 
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The Taming Power of the Small 


"ve seen other small mictocontroller 

development systems besides the Ba- 
sic Stamp from Parallax. Blue Earth Mi- 
ero, for example, sells a device that con- 
nects to your PC's serial port and looks 
no bigger than an RS-232 gender- 
changer, yet it includes an : 
8051 with 32 KB of | 
RAM and a BASIC inter- 
preter on-board. But even 
these features can’t com- 
pete with the elegant sim- — ' 
plicity of the Basic Stamp 3 
(see the photo). L^ 

The Basic Stamp is a sur- ' 
prisingly small, yet surprising- 


ly complete, РІС 16C56 develop- А 


ment system. It consists of two— ™ 
that's right, two—ICs, a 4-MHz res- 
onator (i.e., an oscillator circuit), a volt- 
age regulator, and à handful—not even 
a thimbleful, actually—of passive elec- 
tronics. The whole thing can be powered 
by a 9-V transistor battery (you can see 
the battery clip in the photo). 

A three-pin header connects the Ba- 
sic Stamp to your PC's printer port via a 
cable supplied by Parallax. Parallax also 
supplies development software that al- 
lows you to program the Basic Stamp in 
a trimmed-down version of BASIC. 

Measuring 1/4 by 24 inches, the Ba- 
sic Stamp is not much bigger than à 
Matchbox car. When you consider that at 
least half of the board's surface area is 
prototyping nrea, the Basic Stamp be- 
comes even more amazing. 

The board's larger chip is the PIC 
16C56 processor, Parallax has pro- 
grammed it with a run-time kerne] that 
executes the tokenized BASIC program 
that you create using the development 


of a different pile of discrete electronics. 
Repeat that last sentence over and over to 
yourself, and you begin to appreciate the 
versatility of IBPs. 


Similarities 

Before delving into some individual ex- 
amples of IBPs, we should first get our 
bearings. After all, most of us have been 
living in a larger world; we need to get ac- 
customed to thinking small. 

As I mentioned above, the distinguish- 
ing characteristic of an IBP is its tiny foot- 
print. If you are at all versed in digital elec- 
tronics, you know that typically a 20-pin 
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software mentioned above. The code 
on the PIC 16C56 - ud 
contains all the 

routines | 


necessary to download 
the program from your PC 
onto the board's other chip—a 256- 
byte serial EEPROM. Eight of the PIC 
processor's pins are available as JO from 
a header strip that lies adjacent to the 
prototyping space. 

The Basic Stamp's dialect of BASIC 
is limited but capable. Obviously, math- 
ematical expressions are re- 
stricted to integers, and ex- 
pression evaluation proceeds Ф 
from left to right. Multipli- li 
cation and division are a little 
strange in that there are separate 
operations for returning the high word 
and the low ward of the result. Also, pro- 
grams have access to only seven general- 
purpose variables. 

Nevertheless, you can use LET state- 
ments, GOSUB...RETURN statements, 
IF...THEN statements, and FOR... 
NEXT statements. Furthermore, the lan- 
guage's designers have added numerous 
special functions that are useful for—or 
even critical to—embedded applications 
builders. 


DIP holds, for instance, a collection of 
eight tristate transceivers, not a whole pro- 
cessor. With an IBP, all the ROM and 
RAM the processor needs is on-chip. Since 
there are no external address or data lines 
to feed, more chip pins can be given over 
to T/O. 

Timers are usually critical in embedded 
applications; they are used for tasks that 
can be as simple as making lights blink or 
as complex as generating accurate pulse 
trains. Every IBP that 1 have been able to 
find has on-chip timers, including a spe- 
cialized version referred to as a watchdog 
timer (at least one processor's data book 


2 


Mg 
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For example, the BUTTON function 
reads the state of a switch on an input 
pin, handles debouncing automatically, 
and lets you specify an auto-repeat delay 
and rate (if the button is held down). The 
PULSIN function reads the duration of 
a pulse on one of the PIC's I/O pins, 

accurate to 10 microseconds. The 

PWM function will output a pulse- 

width modulation on one of the 

processor’s output pins. With the 

SERIN and SEROUT functions, 

you can specify pins as serial in- 

puts and/or outputs and transmit or 
receive characters at speeds of up 
to 2400 bps. 

By anyone" s standards, the Basic 
Stamp is quite an accomplishment of 
both hardware and software engineer- 
ing. Documentation from Parallax sug- 
gests that it’s possible to get, on avér- 
age, about 80 lines of BASIC on a Basic 
Stamp. And since your code is being pro- 
grammed into an EEPROM each time 
you download it, it's quite reasonable 
for you to simply take your develop- 
ment system and attach it direct- 
ly to whatever target it will be 
controlling. 

Personally, I'd love to get a 

chance to look at the source to 
the code in the PIC 16C56. Paral- 
lax managed to cram al! the run-time 
capabilities of the functions described 
earlier—the BASIC control statements; 
digital and analog I/O handling; serial 
ports; and even the code to communi- 
cate with the PC, download the tokenized 
program into the EEPROM, and execute 
the tokens—into 512 12-bit instructions. 
If 1 were to achieve a similar program- 
ming feat, I would die a happy man. 


calls it the COP—computer operating 
properly—watchdog). Its raison d'étre is 
keeping the processor from lapsing into a 
coma due to a program failure or a hard- 
ware glitch. 

Once the processor is started and the 
watchdog is armed, the program must reset 
the timer within a certain time period; oth- 
erwise, the watchdog will reset the pro- 
cessor. Developers therefore build into 
their programs routines that reset the watch- 
dog every so often. If a failure in program 
flow occurs, the reset routine won't exe- 
cute, and the watchdog will resuscitate the 
processor upon time-out. continued 
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One of these is a color proof and one is output 
from our new printer. We forgot which is which. 


We paid $70 and waited three days for one of these. The PCs or workstations. Plus, it boasts a powerful RISC 
other popped out of our new Tektronix Phaser" 480 in processor and true Adobe* PostScript" Level 2. Spread- 
minutes. Pull out your loupe and start guessing. And while sized bleeds? Reprint quality comps? Pre-film proofing 
you're down there staring, note our output's phenomenal right at your desk? Welcome to preproduction heaven. 


color. PANTONE"-approved, it’s perfect for matching So head down to your nearest P 


those tricky product colors, logos and «kin tones. You Tektronix dealer to see for your- s 
might also notice the full 11" x 17" print area. Yes, self. And by the way, our guess is F 
Virginia, there are tabloid-sized full bleeds. And it shares that the one on the bottom is our OCC P 
easily: the Phaser 480 is a work group printer for Macs, print. Well, then again ... Tektronix 


For a free print sample or dealer location call 800/835-6100, Dept. 32G. 
Phaser is trademark of Tektronix, Inc, All othes marks are teadenurks or registered trademarks of their respective companies, 


Circle 146 on Inquiry Card. 
Crete 146 en In 


Feature 


—— e 
| Program counter (16) | 
Stack pointer (16) — | 


Condition code (8) 


The core of the Motorola 68HC05 microcontroller. Note that the program counter із constrained to 11 bits and the 


UserROM | 
© | (1240bytes) | 


> User RAM | 
| (64bytes) | 


2 | Multifunction 
DA timer 


COP watchdog | 


stack pointer is constrained to work in the range of OOCOh to OOF Fh. Also, four of the port A pins can be 


programmed to serve as external interrupt lines. 


The Manufacturer's Perspective 
While users and developers might view 
IBPs as atomic, indivisible units of com- 
puting, manufacturers see them as a col- 
lection of parts rather than as individual, 
discrete CPUs. I discussed this idea with 
Paul Grimme, Motorola's НСО5 opera- 
tions manager, and James Goodhart, Zi- 
log's Z8 microcontroller channel man- 
ager. Both described remarkably similar 
approaches to product design. Specifical- 
ly, manufacturers have, over time, built 
foundries of processor parts. At the heart 
of these foundries are processor cores to 
which manufacturers can attach varying 
amounts of ROM and RAM, as well as 
ШО ports, timers, and other peripheral com- 
ponents. 

In essence, this is object orientation on 
a microelectronic scale. It’s one area where 
product longevity does not lead to obso- 
lescence; it leads to increased reliability. 
For example, the Z8 was available as long 
ago as 1979; to Zilog’s Goodhart, that 
means not only have all the bugs been 
worked out of the silicon, but it’s given 
Zilog plenty of time to build up a library 
of useful software algorithms. When a cus- 
tomer approaches Zilog with a new custom 
microcontroller specification, Zilog can 
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dip into its hardware foundry and software 
library, quickly lash together the needed 
components, and, according to Goodhart, 
“turn a new design in six to nine months.” 

This is precisely what happened when 
a major TV OEM manufacturer recently 
knocked on Zilog’s door. Zilog was able to 
quickly build a 2-V custom IC with a Z8 
core and specialized timers. The result was 
the Z86L71, the heart of the TV OEM 
manufacturer's multibrand infrared re- 
mote. 

Of course, other manufacturers of IBPs 
have similar stories. As ] mentioned earli- 
er, microchip IBPs are crawling through- 
out the automotive industry. And have you 
got a Logitech MouseMan cordless mouse 
next to your computer? If you had x-ray 
vision, you would see a 20-pin Motorola 
68HCLOSJIA inside. 


Anatomy |: Motorola's HC05 

Motorola's НСО line has—like those of 
the other manufacturers in this article—a 
number of members, thanks to Motorola's 
voluminous component foundries. HCOS 
microcontrollers are all proud descendants 
of the venerable 6800, an 8-bit processor 
that found its home in such long-gone per- 
sonal computers as Ohio Scientific’s Chal- 


lenger series and computers marketed by 
Southwest Technical Products. 

Of course, as compared to its ancestor, 
the HCO05 is both much expanded and 
much reduced. For example, if you exam- 
ine the block diagram of the 68HC05J1A 
(a 20-pin member of the НСО5 family) in 
the figure “68HCO5 Microcontroller,” 
you'll see that the chip has a single 8-bit 
accumulator and an 8-bit index register. 
The original 6800 had two 8-bit accumu- 
lators, referred to as the A and B accumu- 
lators. (Later members of the 6800 fam- 
ily—the 6801, for example—provided 
instructions that allowed programmers to 
manipulate the two accumulators as a sin- 
gle, 16-bit accumulator.) In addition, the 
6800's index register was 16 bits wide, al- 
lowing indexed address operands to span 
that processor's full 64-KB address range. 

It was perfectly reasonable for Motoro- 
la to choose a reduced register set for the 
HCOS5; that design translates directly to 
less chip real estate. Furthermore, a 16-bit 
index register wouldn't provide any ad- 
vantage on a processor with only 64 bytes 
of user RAM. All I/O ports (which, by the 
way, the original 6800 did not possess as 
on-chip components) and user RAM lie 
within that processor's first 256 memory 
locations and are therefore directly ad- 
dressable by the index register. 

The HCOS's instruction set also shows 
modifications to the original 6800 beyond 
those that you might expect as a result of 
the reduced memory space and register 
set. The HCOS5 repertoire includes bit-set 
and bit-clear instructions, as well as the 
bit-test-with-accumulator instruction that 
was present on the 6800. A rich set of bit- 
manipulation instructions is a bonus for 
efficient embedded systems, since the pro- 
cessor spends much of its time either read- 
ing from or writing to single I/O pins. Fi- 
nally, the HCO5 has an unsigned 8-bit by 
8-bit multiply instruction (the 16-bit re- 
sult is cut into two halves and placed in 
the accumulator and index register). 

Motorola continues to carry the HCO5 
to lower and lower levels of power and 
size. In February, a collection of HC05 
members were introduced that operated at 
1.8 V. One, the 68HCLO05KO, is an HC05 
processor with 512 bytes of ROM and 32 
bytes of RAM—all in a 16-pin package. 


Anatomy 11: The Zilog Z86xx Series 
Members of Zilog's Z86xx family all have 
beating in their silicon substrates the heart 
of that company's workhorse microcon- 
troller, the Z8. A block diagram of one 
representative, the Z86C04, is shown in 
the figure “Z86C04 Microcontroller,” 
This particular version of the Z86xx is 
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available in an 18-pin package. Cousins 
to the Z86C04 can run at voltages as low 
as 2 V and at clock speeds as high as 20 
MHz. (There are two branches to the 
Z86xx tree: the Z86Cxx branch, which 
can operate down to 3 V, and the Z86Lxx 
branch, which can operate at 2 V.) The 
highest clock speed of the low-cost Z86xx 
processors is 12 MHz. 

The original Z8 was Zilog's first one- 
chip microcomputer. Interestingly, it uses 
a Harvard architecture (i.e., separate pro- 
gram and data memories), which might 
not mean much if you were to use the Z8 
in its most minimal configuration: only 
on-board ROM and RAM active. Howev- 
er, the Z8 can also be configured so that 
some of the I/O pins are given over to ad- 
dress and data lines. In that case, you can 
attach 62 KB of external program memory 
and 62 KB of external data memory. (This 
is, of course, not the case with the Z86xx 
family, whose members are designed to 
be used only with on-chip data and pro- 
gram memory.) 

With only 18 pins to the outside world, 
a Z86xx processor is basically a Z8 in its 
minimal configuration. The Harvard ar- 
chitecture might otherwise be an incon- 
venience, because an embedded applica- 
tion may need constant data from a table 
burned into ROM— which would be in the 
code space. Fortunately, the Z8 includes 
special instructions for reading from the 
code space into registers. 

One powerful attribute that members of 
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the Z86xx family inherit from the Z8 is 
that processor's unique register structure. 
Specifically, the interna] RAM of the Z8 is 
all registers. There is no accumulator or 
index register (as with the 68HCOS); every 
member of the internal register set (re- 
ferred to as the register file in the figure) 
can be addressed with equal ease. 

You'll notice that the figure indicates 
144 members in the register file. Actually, 
only 124 of the registers are available for 
general-purpose use. The others are re- 
served for specific operations, such as F/O- 
port control, I/O-port data, timer control, 
the stack pointer, flags, and so forth. 

Although the original Z8 had three on- 
chip I/O ports, and was thus more a mi- 
crocontroller than a microcomputer, its in- 
struction set looked more like one designed 
for a microcomputer. In particular, there 
were neither bit-manipulation nor branch- 
on-bit-condition instructions. Furthermore, 
none were added as the Z8 core was moved 
into the small form factor of the Z86xx 
processors (as Motorola had done when it 
moved the 68xx instruction set down into 
the НСО5). Zilog acknowledges this defi- 
ciency in the processor but points out that 
the weakness is offset by the fact that, in 
the HCO5, one has to move data into a reg- 
ister (the accumulator) to do any work, 
while on the Z8 the data is in a register to 
begin with. 

Zilog has added peripheral components 
to the Z86xx that make it more attractive 
for use with embedded applications. There 


is, for instance, a watchdog timer on all 
Z86xx processors; some even have an on- 
chip serial interface. The figure "Z86C04 
Microcontroller” shows an “analog com- 
parators" block; there are two individual 
analog comparators on the Z86C04. 

You can configure the processor so that 
I/O lines normally given over to one of 
the ports are devoted to the analog com- 
parators. In such a case, the comparators 
can be used as building blocks for A/D or 
D/A converters. Zilog's Goodhart told me 
that, by using discrete components and 
clever software, one Z86xx customer built 
an A/D converter with 12-bit accuracy. 


Anatomy 111: Microchip's PIC 16C5x 

The Microchip Technology PIC 16C5x 
series is a species of the larger Microchip 
PIC 16x genus; all share more or less the 
same core processor architectures. Any 
differences you find are in physical fea- 
tures, such as available I/O pins and spe- 
cialized on-chip components (the 16C71, 
for example. has an on-chip A/D convert- 
er). A block diagram of the PIC 16C5x 
processor is shown in the figure "PIC 
16C5x Microcontroller." 

The PIC processors have features that 
make them technically more interesting 
than the Motorola and Zilog components. 
To start off, the НСО5 and Z86xx proces- 
sors are more or less variations on previ- 
ous 8-bit-processor themes, while the PIC- 
series processor is actually—get this—a 
RISC processor. There are only 33 instruc- 
tions in the PIC 16C5x processor's reper- 
toire; compare this to the 117 instructions 
in Motorola's HCO5 instruction set and 
the approximately 75 instructions in the 
ZB instruction set. 

Understand that this is a RISC processor 
only in the sense that it has a reduced in- 
struction repertoire. RISC processors typ- 
ically have large register sets, and oper- 
ations proceed by fetching data into the 
registers, manipulating the data once it’s 
there, and then returning the results back to 
memory. There are only 25 8-bit read/write 
memory locations on the PIC 16C5x pro- 
cessor, and they’re all referred to as regis- 
ters (as they are on the Z8). There is a W 
register, a kind of half-hearted accumula- 
tor that participates in most mathematical 
operations. If, therefore, this is considered 
a RISC chip because all operations occur 
in registers, remember that there’s no oth- 
er place where they can occur. 

It’s perfectly reasonable to be skeptical 
of the benefits of a reduced instruction set 
in such a small processor. In the larger 
world of 32- and 64-bit processors, the 
rule of thumb is that a RISC processor re- 
quires more machine-code instructions per 
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purpose registers. 


high-level operation. This is not the case 
with the PIC 16C5x, however. The trick is 
that the instruction-bus width on the PIC 
16C5x is 12 bits, and—if you consider that 
to be the processor’s word size—-all in- 
structions are PIC-word-wide instructions. 
For example, the instruction to load an 8- 
bit literal into the W register encodes the 
operand in the upper 4 bits, and the literal 
value in the lower 8 bits. (Astute readers 
are now saying to themselves: "Fixed in- 
struction length: another RISC attribute.") 

This should be put into perspective, 
however. The PIC chips achieve the re- 
duced-instruction part of the RISC acro- 
nym by eliminating instructions that many 
programmers may deem downright nec- 
essary. For instance, there are no compar- 
ison instructions, nor are there any con- 
ditional branch instructions. There is an 
unconditional GOTO instruction (imple- 
mented as an absolute, as opposed to a rel- 
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ative, branch), and conditional branching 
can be built into a PIC program by placing 
a GOTO immediately following one of 
the four instructions that include a “skip if 
condition" modifier. Such instructions will 
skip the next instruction if a particular con- 
dition is met. 

Here's an example: The DECFSZ in- 
struction tells the processor to decrement 
one of the registers and, if the result is 
zero, to skip the next instruction. You can 
see that, if the next instruction happened to 
be a GOTO, the effect would be a “decre- 
ment register and branch if not zero" in- 
struction. 

There are other remarkable traits lurking 
in the PIC processors. Their CPUs are ac- 
tually pipelined, with overlapping fetch 
and execute cycles. All instructions, ex- 
cept GOTO, execute in a single machine 
cycle (GOTO takes two cycles). Some 
members of this processor family enjoy 
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the full range of clock speeds, 
from 0 MHz all the way up to 20 
| MHz. All have a power-saving 
| sleep mode. 

Perhaps the best example to 
date of IBP innovation, however, 
is available thanks to the PIC 
16C5x and some imaginative peo- 
ple at Parallax, who developed the 
| Basic Stamp. This is a microcon- 
troller development system that 
connects to your PC via a paral- 
lel port and requires only two ICs. 
(See the text box "The Taming 
| Power of the Small" for details.) 


| Don't Look Now 
| In 1993, Motorola published the 
| results of research concerning mi- 
crocontroller applications. The re- 
| search focused on home, office, 
and auto use and included projec- 
tions to the year 2000. The big 
winner was the home. Motorola 
forecast that the typical home in 
| the year 2000 will have over 200 
microcontrollers embedded in ap- 
pliances, telephones, VCRs, ste- 
reos, and so on. 

Zilog's Goodhart probably 
wouldn't argue with his competi- 
tor's finding. "The largest con- 
sumer electronics usage right now 
is IR remotes," he says. Goodhart 
envisions the day when that hand- 
held channel-changer in your liv- 
ing room grows in capabilities (but 
not in size) until it becomes the 
input device to all the computer 
and electronic gear in your home. 

Like an incurable infection, the 
use of IBPs is spreading. While 
doing research for this article, I found it 
impossible to identify just one or two mar- 
ket forces driving IBP proliferation. The 
marketing currents that today push tech- 
nological development come from all com- 
pass points: portable communications, in- 
telligent PC peripherals, autos, consumer 
electronics, and even toys, for heaven's 
sake. 

While some CPU builders sweat and 
strain on new designs for bigger caches, 
bigger data buses, and bigger address bus- 
es, it's refreshing to know that other de- 
signers are discovering wholly new prod- 
ucts and markets for the incredible, 
shrinking IBP. B 


Rick Grehan is technical director of the BYTE 
Lab. He has a B.S. in physlcs and applied mathe- 
matics and an M.S. in mathematics/computer sci- 
ence. He can be reached on the internet or BIX 
at rick gQbix.com. 
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engine, ODBC drivers for dBASE, Btrieve, FoxPro. Access and 
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Doc-To-Help 

by WexTech Systems ي‎ — 4 
Version 1.6 of the world's best documenta- ABC 

tion and help authoring tool is now available Жошия 


for both Word for Windows 2.0 and 6.0. The 
only software that allows you to create and 
maintain documentation and Windows 
online help from a single source. It supports ہے‎ 

all Windows 3.1 help features. The exciting 

new Hyperformance Tools" tnclude a help navigator, a help sys- 
tem set-up wizard, drag & drop context-sensitive help creation 


Paradox. Distribution is royalty-free. for Visual Basic, 256-color bitmap support and watermarks. 
Client/Server for C/C++ or VB List: $599 Ours: $520 Also includes an interactive help window editor, an interactive 
side for C/C++ or VB List: $199 Ours: $189 help macro editor, and support for segmented hypergraphics. 
FAX cerem #: 3004-0003 List: $295 Ours: $249 FAXcetera #: 1000-1901 
HALO imaging Library Visual Slick Edit 
008 nus a Si gee oedge Inc. 

The library that built the award- M Visual Slick Edit is a revolutionary program- 
winning HALO Desktop Imager is now rner's editor with a built-in dialog editor and 


avallable as a powerful cross-platform 
imaging system for applications devel- 
opers using Microsoft Windows, | 

05/2, UNIX, and Macintosh. Functionality includes an image 
memory manager, image class conyersion, image enhancement, 
spatial transformation. file format conversion (JPG, GIF, etc.). 
айй more. With the HALO Imaging Library, you can easily add 
state-of-the-art imaging to your applications. 


Windows Version List: 8495 Ours: $449 
FAX cetera 8: 1045-0015 
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ObjectView Desktop 
by KnowledgeWare 


ObjectView Desktop is a powerful, 

Windows-based visual development toal 

for building rugged, high performance 

client/server applications. Tests prove 

ObjectView Is casler to use and builds 

faster, more efficient applications than the 

competition. ObjectView Desktop Includes 

a free Gupta SQLBase, accesses over 75 databases Including 
dBASE. FoxPro. Btrieve, Paradox and more through ODBC and 
QFE, and also Includes native drivers for SQL databases such 
as Sybase and Oracle at no additional cost. A great value! 


List: $199 urs: 5189 FAXrritm #: 0001-4801 


Watcom" SQL Network 
Server for Windows 
by Watcom 


Watcom SQL Network Server for Windows 
is а non-dedicated multi-user CHent/Server 
SQL databaf server supporting concurrent 
Windows, DOS and OS/2 clients in popular 
workgroup erivironments such as Windows 
fer Workgroups, LANtastic and Регзопа! 
NetWare. Watcom SQL advanced features include ODBC Level 2 
drivers. bi-directional scrollable cursors, referential integrity, 
row-level locking, symmetric multithreading of requests plus 
on-line backup, 


6-User 
РАХ гет #: 1683-0011 


WACOM 


List: $798 Ours: $599 


| RoboHELP> 2.6 
| by Blue Sky Software 


conversion and vice versa. Turns both 


| Windows into fully functional hypertext 


typeless object-oriented C-style macro lan- 

SAL guage. Compile and load new macro modules 

AN y, Instantly while editing and/or running 

G the dialog box you are creating.‏ ر 

pia сй Generate macro source with macro 

pu recorder that supports dialog boxes. 
No risk 30 day trial. 


List: $295 Ours: $147 FAX cetera #: 1997-0002 


RoboHELP 2.6, the ultimate Help 
Authoring Tool for Windows & Windows 
NT, offers full document to Help system 


Microsoft Word 6.0 & Word 2.0 for 


authoring systems capable of producing 
Windows Help files as easily as plain text. Just fill in the actual 
Help text when prompted. RoboHELP takes care of generating 
the КТЕ. HPJ and H files. Link tester allows you to simulate 


| your design before you compile. Full support of al! features in 


the Windows Help Engine. such as macros, secondary windows, 
and multiple hotapot graphics. Includes Help Compllers. 


List: $499 Ours: $435 FAX.etea #: 2602-0005 
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Transforming the PC: 


t first glance, Plug and Play 
looks like a collection of para- 
doxes. To achieve its ambitious 
goal of making PC compatibles 
easier to set up and use, it re- 
quires changes to the comput- 
er's BIOS, operating system, peripherals, device drivers, 
and applications software. Changes are made to nearly 


An industry-wide effort, Plug and Play will make PC 


compatibles easier to configure and maintain while 


reducing support costs for vendors and users. 


Although businesses and individuals both stand to everything, in fact, but the core component that most 

needs changing: the decade-old PC system architec- 

А - t ith its obsolete ISA bus. And although PI d 
gain substantial benefits, the transition to full it арен а а а ааа е ара na 


Play does a remarkable job of making PCs friendlier 

while maintaining compatibility with existing hard- 

adoption of Plug and Play won't be painless, won't ware, it also requires that you eventually replace al- 
most all that hardware. 

- Another paradox is the marketing challenge pre- 

come cheap, and will likely take years. sented by Plug and Play. The handlest way 10 phe 

what it does—" Plug and Play makes your PC as easy to 

set up as a Mac"—isn't likely to be embraced by its 

biggest backers, which include Microsoft, Intel, and 

Compaq. And the users who most desperately need 

Plug and Play—first-time buyers who have no experi- 

ence configuring PCs—probably won't be the primary 

target of Plug and Play advertising because, as one In- 

— tel marketing person explains, “Naive users expect PCs 

Жы... to work this way already." 


TOM R. HALFHILL 


Hard Truths 

Underlying these paradoxes are some hard truths. The 
PC's system architecture has remained fundamentally 
unchanged for 10 years. Faster microprocessors, bigger 
hard drives, and more memory have unquestionably 
led to more powerful PCs, but underneath it all lies the 
same foundation that IBM defined for the PC in 198] 
and extended for the AT in 1984. Without a single 
defining leader since IBM lost control over the 
architecture in the mid-1980s, the world’s 
leading computer platform has been propelled 
forward by sheer market momentum. 
Meanwhile, the foundation has been slowly 
cracking under the weight of more and heavier hardware 
and software. The 8-MHz ISA bus is now a bottleneck 
when it's mated with a 100-MHz Pentium processor. 
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Expansion slots are crowded with devices that were 
rare or unheard of a decade ago: LAN cards, fax 
modems, CD-ROM interfaces, SCSI host adapters, 
stereo sound boards, and video digitizers. The 640 KB 
of RAM that once seemed luxurious is now choked 
with contentious device drivers and TSR programs. 
IRQs (interrupt requests), DMA channels, I/O mem- 
ory ports, and other system resources are now fought 
over like the last pebbles of ore in a played-out gold 
mine. 

The results are ominous. Users are frustrated with 
the complexities of IRQs, DIP switches, jumpers, and 
drivers. Technical-support costs for businesses and ven- 
dors are skyrocketing. Marketers worry that the sup- 
ply of customers willing to tolerate this chaos will soon 
reach a saturation point. An "unacceptably high" re- 
turn rate (reportedly in excess of 25 percent) for multi- 
media upgrade kits sold for PCs prompted CompUSA 
( Dallas, TX), a nationwide retailer, to offer free instal- 
lation in PCs purchased from its stores. Microsoft says 
nearly half the calls to its Windows help lines are from 
users struggling to instal! or configure hardware and 
software. A 1993 study by the Gartner Group (Stamford, 
CT) estimated that the five-year cost to a business of 
owning a Windows-based PC was more than $37,000, 
largely due to system complexity. 

Past attempts to renovate the PC architecture—such 
as Micro Channel architecture and EISA—or to estab- 
lish alternatives like ACE (Advanced Computing En- 
vironment) have met with limited success or total fail- 
ure. The most successful alternative is Apple's Mac, 
but its proprietary nature has discouraged widespread 
adoption. 

Experience has shown that users want a gradual tran- 
sition, not a clean break with the past, and no initia- 
tive will succeed without pervasive industry support. 
Plug and Play is a conscious effort to heed those lessons 
while driving the market forward. 

In the short term, Plug and Play is an impressive 
patch on the creaking PC architecture. Although it 
doesn't add any system resources, it does codify the 
way existing resources are rationed. In the long term, 
Plug and Play is a ladder to a future architecture that 
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by the end of the decade will recast the PC platform. The 
primary I/O bus will most likely be PCI (Peripheral 
Component Interconnect), Branching off will be a cas- 
cading series of secondary I/O buses (e.g., Enhanced 
IDE, PCMCIA, SCSI, Access.bus, P1394, and others). 
The hardware will be more tightly integrated with the 
system software, much as it is in today’s Mac. For both 
the industry and users, the challenge is how to get there 
from here. 


Step by Step 
Plug and Play has three immediate goals. First, it will 
make PCs easier to set up and configure. Second, it 
will ease the task of installing new hardware and soft- 
ware. Third, it will endow PCs with entirely new fea- 
tures, such as the ability to change configurations on the 
fly and allow both the hardware and software to re- 
spond dynamically to configuration events. Examples 
include adding or removing a PCMCIA fax modem, 
attaching a mobile computer to a network, or hooking 
a notebook computer to a docking station. 
It's important to distinguish between Plug and Play | 
as an officially defined framework and plug and play as S 


an increasingly popular buzzword. \ 


Many new devices, peripheral buses, 
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and platforms are described as "plug and 
play," and they may offer the advan- , 
tages of easy setup, configura- . ; 
боп, and expansion. But Plug and , e 
Play (usually abbreviated PnP) 
grew out of an ISA-specific stan- 
dard first proposed by Microsoft 
and Intel at the Windows Hard- 
ware Engineering Conference in \\ 
March 1993. 

Over the following months, the 
two companies founded the Plug and 


Play Association, distributed preliminary eS ж 
specifications, and solicited input from € TSS 
vendors and users via the PlugPlay Forum 
on CompuServe. The association released 
the latest revision of the ISA specification 
in May. A revised PnP BIOS specifica- 
tion, authored by Phoenix Technologies, 
Compaq, and Intel, appeared at the same 
time. Meanwhile, a number of , 


companies and industry groups ` 
have collaborated on PnP speci- 
fications for other buses, ports, 
and devices. 

Full PnP compliance requires 
changes to four major elements 
of a PC system: the computer's 
ROM-based BIOS, the operat- 
ing system, hardware devices, 
and applications software. When 
all those pieces are in place, PnP 
will bring automatic, software- 
driven configuration to almost 
every I/O bus and port on a PC, 
including ISA, EISA, PCI, VL- 
Bus, PCMCIA, SCSI, Micro 
Channe! architecture, IDE, Ac- 
cess.bus, P1394, parallel ports, 
RS-232 serial ports, and SVGA 
monitors. PnP will also configure 
hard-wired motherboard devices 
in your system, such as the key- 
board, mouse, joystick, and dis- 
play controllers. No more jump- 
ers, no more DIP switches, no 
more messing with configura- 
tion files such as AUTOEX- 
EC.BAT, CONFIG.SYS, SYS- 
TEM.INI, or WIN.INI. 

At least, that's the plan. PnP is 
off to a good start and is slowly 
gathering strength throughout the 
industry, but some confusing 
gray areas in the specifications 
leave room for improvement. For 
example, some new PnP ISA 
cards actually add a jumper that 
users must change when in- 
stalling the device in a non-PnP 
system. "These things will get 
refined as we go along, in a 
point-one release or whatever," 
says Carl Stork, Microsoft's di- 


rector of Windows hardware programs. 
“The important thing is that we're doing 
the best we can at providing a solution that 
works now.” 

So nirvana isn't -— around the cor- 


Plug id Play with D ү 


in some ways, Plug and Play overlaps another industry ini- 
tiative that promises to make PCs easier to maintain: DMI 
(Desktop Management Interface). DMI is a new standard 
proposed by the Desktop Management Task Force (Hills- 
boro, OR), an industry group that counts DEC, Hewlett- 
Packard, IBM, Intel, Microsoft, Novell, SunConnect, and 
SynOptics among Its charter members. 

Finalized in April, DMI Is a standard mechanism for man- 
aging PCs, servers, peripherals, and applications from the 
network level to the desktop. it should be particularly useful 
for network administrators who use desktop management 


tools to maintain and troubleshoot LANs. It supports exist- | 


ing standards like SNMP as well as PnP. 

“DMI is a superset of PnP,” says Shannon Gray-Voigt, 
who is the industry standards marketing manager for Intel and 
a member of the DMTF. “Both technologies have the same 
goal. PnP Is really a step toward ОМІ." 

DMI adds a layer of system software that provides con- 
figuration Information and other services to higher-level ap- 
plications. It stores the Information on the computer's hard 
disk in a series of small files called MIF (Management In- 
formation Format) files. ideally, every hardware and soft- 
ware component on the system would have its own MIF file 
describing various attributes of the component, including 
the system resources it needs. Diagnostic tools can query 
the MIF files to help users and adminis solve problems. 

On a PnP system, the DMI layer can talk directly to the PnP 
Configuration Manager to retrieve information about the ma 
chine. This communication is vital, because a PnP system 


can reconfigure itself on the fly. A network management 
tool might get confused If a PC's network card swapped re- 


sources with another device and suddenly appeared to drop 
off the LAN. 

The DMTF's. goal is to put DMI services on all major op- 
erating systems, including MS-DOS, Windows 3.1, 0S/2, 
Chicago, and NetWare. Apple is involved, too, so DMI could 
become a broad-based standard for managing heteroge- 
neous networks. 
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ner, but the journey 1s under way. Most 
2 current users will spend years building 


toward full PnP capability. Most 
people will have to buy a new 
computer or motherboard just 
to upgrade the BIOS, because 
BIOS ROMs typically aren't 


upgradable. 
| To get full system software sup- 
port for PnP, you'll need a PnP-inte- 
grated operating system like Chicago. Fu- 
Au. ture versions of OS/2 and Windows NT 
, will utilize PnP as well. Chicago is sched- 
uled for release this year. IBM says a new 
version of OS/2 will fully support PnP in 
the first half of 1995. Another version of 
OS/2 that's due this fall (sometimes called 
Warp) will allow hot-plugging of PCM- 
CIA cards but won't include other ele- 
ments of PnP. NT won't fully integrate 


PnP until Cairo (scheduled for 
1995), but it already includes 
some foundation features, such 
as a system configuration record 
and a browsing tool called the 
Registry Editor. 

A stopgap solution is to retro- 
fit MS-DOS and Windows 3.1, a 
task that Microsoft delegated to 
Intel. Intel's Plug and Play Kit 
for MS-DOS and Windows 3.1 
is available to vendors, who will 
resell it to users with PnP sys- 
tems and devices. The retrofit 
offers significant benefits, but it 
doesn't go as far as a fully inte- 
grated PnP operating system. For 
example, the only I/O buses it 
supports are ISA, PCI, and 
PCMCIA, and its ability to re- 
configure on the fly is severely 
limited. As of now, there is no 
retrofit for OS/2 2.1 or other op- 
erating systems, although IBM's 
PC-DOS 6.3 already supports 
PCMCIA hot-plugging and will 
add hot-docking in early 1995. 

All of today's hardware de- 
vices (including internal cards 
and external peripherals) will 
work in a PnP system, but be- 
cause they are as susceptible as 
ever to configuration problems, 
you will eventually need to re- 
place them if you want full PnP 
flexibility. Likewise, current ap- 
plications software is compati- 
ble with PnP, but any applica- 
tions that need to respond to 
configuration events (e.g., a 
communications program that 
knows when a fax modem has 
been added or removed) must be 
upgraded. The bottom line is that 
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In the cockpit of every 


Delta Air Lines jet you'll 
Panda: 4 find something absolutely 
Беи» sake, legal, and efficient air travel: 
a FrameMaker* document. It’s called a 
Minimum Equipment list, and it’s also 
available on-line, for access via radio from 
dispatchers on the ground. © It's one of 
many operational, technical, and administrative 
manuals that Delta writes and publishes in 


FrameMaker. Because FrameMaker gives 
Delta the functionality and flexibility they 


need to create, update, and consolidate their 
extensive documentation. © Particularly 
attractive were features like automatic 
indexing. Superior graphics handling. 
Multiplatform capabilities for file compati- 
bility across PCs, Macintoshes, and 
UNIX systems. And of course, 


on-line document distribution, complete 
with automatic hypertext links, through 
FrameViewer? © So don't just settle for 
any old publisher — fly first class with 
FrameMaker 4. Call 1-800-U4-FRAME 
Ext. 618 today for our comprehensive Guide 
To Document Publishing. And watch your 


publishing department really take off 


with FrameMaker 4. © Frame 
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to derive maximum benefit from PnP, 
you'll eventually have to replace or up- 
grade almost everything you own. 
Fortunately, PnP softens the transition 
by letting you mix and match virtually any 
combination of PnP and non-PnP compo- 
nents. The more parts of your system you 
upgrade, the more PnP functionality you'll 
get. How smoothly you'll weather the tran- 
sition depends on how quickly PnP prod- 
ucts come to market, how much you've 
got invested in current technology, and 
how soon you can afford to upgrade. 


Time Slices 
*PnP is more of a long-term solution than a 
short-term solution," says Carter J. Lusher, 
program director of personal computing at 
the Gartner Group. *We probably won't 
see widespread PnP products until early 
1995. Most companies depreciate their 
machines on a three- or five-year cycle, 
so I don't expect to see them converting to 
PnP until late 1996 at the earliest." 

Not surprisingly, Microsoft, Intel, and 
other PnP backers prefer a more optimistic 


Chicago's Device Manager 
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Tips for Plug and Play 
view. “The release | ° Be Sure the next PC or motherboard you there's enough to 
of Chicago will ac- | 00У as ас сае Plug = gain by incrementally 
celerate demand for «== бй ait a A adopting PnP that it 
PnP software and by all vendors. should quickly be- 
devices, especially | . Look for a BIOS that's stored in flash come a checkoff item 
on high-end sys- ROM, not mask ROM. It will be easter to for future purchases. 
tems,” says Stork. upgrade in the future. This is especially true 


The first systems 
with PnP-enabled 


* Upgrade to a fully integrated PnP operat- 
ing system as soon as it's available. If 


for businesses, be- 
cause configuration 


BIOS ROMs began your computer isn’t fast enough or doesn't | “OCS directly affect 
shipping a few have enough memory, Intel’s retrofit for productivity and 
months ago, and all MS-DOS and Windows 3.1 Is a good inter- maintenance costs. 
the major BIOS im solution. The Gartner Group ’s 
vendors support | e PnP cards and peripherals will be scarce most recent estimates 
PnP. Peripheral | for a while, but they're worth having I you | put the five-year cost 
vendors seem to be can wait. Plan on gradually replacing your of owning a Mac at 
moving a little more legacy cards. about 10 percent less 
slowly, but the first | e Watch for software vendors to announce than a Windows PC. 
PnP devices—in- upgrades to applications that can benefit The difference is 
cluding a SCSI host | Бу responding to dynamic run-time events. | partly attributable to 


adapter from Future 
Domain (Irvine, 
CA)—actually ap- 
peared in 1993, based on the PnP SCSI 
specifications. 

Even without all the pieces in place, 


Chicago's Device Manager (upper left) is a 
utility for browsing the hardware tree, a 
hierarchical view of all the devices 
installed in the system. The Device 
Manager lets you examine the properties 
of ony installed expansion board, 
peripheral, or system device. The screen 
at the bottom left shows general 
properties, such as the device ID and 
device driver. By drilling down deeper with 
the Device Manager, you can examine the 
resources (e.g., IRQs, OMA channels, and 
1/0 base addresses) used by each device 


(above), 


e Don’t buy a notebook docking station that 
doesn’t support PnP. 


the Mac’s plug-and- 
play capabilities, 
which date from the 
release of the Mac II in 1987. 

Mac users, incidentally, tend to regard 
PnP as merely the latest effort in the in- 
_ dustry's 10-year struggle to 
| turn PCs into Macs. It seems 
. to prove once again that every- 
| body wants a computer that 
works like a Mac, but for vari- 
ous reasons, only about 12 per- 
cent of them want to buy that 
computer from Apple. 

Actually, PnP can do some 
tricks that even today's Macs 
can't do, such as hot-docking. 
Nevertheless, there is no deny- 
ing the Mac's lead in plug-and- 
play technology, made possi- 
ble chiefly because Apple 
maintains rigid control over the 
Mac's system architecture and 
system software. That's the ad- 
vantage of a proprietary plat- 
form. To change something, all 
Apple has to do is send an in- 
| ternal memo to a dozen product 
managers. 

That's an oversimplification, 
of course. But change /s much 
more difficult on the PC side, 
where hundreds of competing 
vendors must coordinate their 
actions. The power vacuum left 
behind by IBM has largely 
been filled by Microsoft (the 
| leading system software ven- 
| dor) and Intel (the leading chip 
vendor), with help from Com- 
paq (a contender for the title of 
leading system vendor). Like 
Border collies working on a 
' sheep ranch, these companies 
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IRQ Assignments in PGs 


are running hard to get everyone else mov- 
ing in the same direction at the same time. 


Resource Bottleneck 
Users who have trouble configuring their 
PCs typically run afoul of conflicts be- 
tween devices contending for the same 
system resources. PnP doesn't 
solve the root problem by adding | 
more resources, but it does try to 
resolve conflicts by assigning cur- 
rently available resources in a 
more systematic manner. 

The scarcest resources in a PC 
are IRQs, DMA channels, I/O 
memory ports, and conventional 
memory. For historical reasons 
that in some cases date back to the 
1970s, even the latest Pentium PCs 
are limited to the same set of re- 
sources. 

IRQs are crucial to the opera- 
tion of [/O devices, allowing them 
to send hardware interrupts to the 
CPU. Without them, the CPU 
would have to continually poll I/O 
devices to check for activity. 
Thanks to IRQs, the device can sit | 
idly on the I/O bus without con- 
suming processing cycles and in- 
terrupt the CPU only when the I/O 
device needs processor time. In 
PCs, IRQs are mediated by PICs 
(programmable interrupt con- 
trollers) on the motherboard. 

Early PCs and XTs had a sin- 
gle 8259A PIC chip that could 
handle eight IRQs, numbered f 
IRQO-IRQ7. It quickly became Ma 
apparent that eight IRQs weren't = 
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Early PCs and XTs had 
only etght IRQ inputs, 
numbered 0-7. Starting 
with the IBM AT in 1984, 
IRQs 9-15 were added, 
and this arrangement is 
found in all PC 
compatibles today. Many 
IRQs are preassigned to 
various system devices 
and cannot be 
reassigned to add-on 
peripherals. To make 
matters worse, some 
devices insist on having 
high-priority IRQs. Note 
that lower-numbered 
IRQs get higher priority, 
except that IRQs 8-15 
get higher priority than 
IRQs 3-7. 


enough, so IBM added a second PIC to 
the AT in 1984, creating an arrangement 
common to all PC compatibles to the pres- 
ent day. Unfortunately, this yields only 
15, not 16, available IRQs, because the 
second PIC is a slave that bridges to IRQ2 
of the master PIC. This prevents IRQ2 


PnP and You 


: New Device Installation Wizard 


from being assigned to another device. 

The slave PIC also upsets the priority 
assignments of IRQs. In PCs, lower-num- 
bered IRQs are serviced before higher- 
numbered ones. However, because the 
IRQs on the slave PIC are cascaded onto 
IRQ2 of the master PIC, the slave inputs 
(i.e., IRQ8-IRQI5) inherit the priority of 
IRQ2, thus enjoying a higher priority than 
IRQ3-IRQ7 on the master PIC. Some I/O 
devices are especially picky and demand 
high-priority IRQs, so the numbering 
makes a difference. Adding more PICs at 
this point isn't feasible because it would 
disrupt the PC system architecture. (See 
" [RQ Assignments in PCs.”) 

If all this sounds complicated, it is. First- 
time PC users who don't know an IRQ 
from the IRS are often thrust into this 
quagmire as they struggle to install and 
configure their expansion boards. Some 
boards are software-configurable, mean- 
ing you can change their IRQ settings by 
running a setup program, but others re- 
quire you to fiddle with DIP switches or 
jumpers. 

IRQs are just the beginning. Some de- 
vices also want a DMA channel. DMA 
grants a device direct access to system 
memory without using the CPU as an in- 
termediary. Although this boosts system 


A device "Installation 
wizard" in Chicago {top 
screen) guides you 
through the process of 
installing а new device 
and its associated 
software. When 
Chicago detects a new 
device In the system 
(either dynamically or 
after boot-up), Н 
prompts you to instal} 
or select the required 
driver, if necessary 
(bottom screen). 
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throughput, because a typical PC 
has only seven DMA channels, it 
creates another source of con- 
flict. 

Next come the [/O ports. The 
rivalry over this system resource 
predates the 80x86 family itself. 
At least as far back as the 8080 
chip—a 1974 predecessor to the 
80x86 line—Intel CPUs have of- 
fered special instructions for 
communicating with I/O devices 
and have allowed those devices 
to be mapped into a block of ad- 
dress space that’s separate from 
main memory. 

This was a clever conserva- 
tion measure in the days when a 
typical microcomputer had a few 
kilobytes of RAM. But today, 
when Pentium CPUs execute at 
speeds of 100 or more MIPS and 
computers have megabytes of 
RAM, the scheme leads to mad- 
dening constraints on the way 
I/O space is allocated. 

To communicate over the bus, 
each I/O device needs to reserve 
some address locations, known 
as I/O ports. (These ports are not 
to be confused with physical 
ports, such as parallel and serial 
connectors.) Because only 16 ad- 
dress lines are used to access I/O 
devices, the total address space 


available for those ports is 64 | 
KB. The original 8-bit I/O bus | 
in PCs and XTs made this even ` 
worse by decoding only 10 of the bits on 
those 16 lines, thus reducing the I/O ad- 
dress space to 1 KB. And the first 256 
bytes of that | KB of address space are re- 


1/0 Addressing in PCs 


50000 


64-KB total /О address space (АТ standard) 


SFFFF 


Most PC compatibles made since 1984 [based on the JBM AT standard) can 
theoretically use 64 KB of address space for device 1/0 ports. However, only 
768 bytes ol that space is available to older devices that decode only 10 bits 
of the 16-bit address. To maintain compatibility, even today's 16-bit devices 
can use only 256 bytes out of each 1-KB memory bioch because of aliasing, 


$00-FF (256 bytes) 
| Reserved for motherboard 


$100-3FF (768 bytes) 


| $4000-40FF (258 bytes) 
| vallable to 16-bit devices 


| $4100-43FF (768 bytes) 
| Alias of $100—3FF 


Not available in ISA systems 


$8D00-8F FF (768 bytes) 
Allas of $100-3FF 


Not available in ISA systems 


$D100-D3FF (768 bytes) 
Alias of $100-3FF 


Not available in ISA systems 


which renders the other 768 bytes of each block unavailable. 


served for motherboard devices. Barring 
the use of a trick or two that let you gain a 
few extra noncontiguous bytes, all the I/O 
ports on the ISA expansion bus had to be 


mapped to the remaining 768 
bytes. 

In 1984, IBM's AT extended 
the architecture with a 16-bit I/O 
bus and allowed devices to de- 
code all 16 address lines. Theo- 
reticallv, this liberated the 63 KB 
of I/O address space ignored by 


| the original architecture. Unfor- 


tunately, to maintain compati- 
bility with older devices that 
don’t recognize 16-bit addresses, 
most of that memory is off lim- 
its, and what’s left is scattered 
around in 256-byte fragments. 
Even I/O buses that came later 
and were designed for 16-bit ad- 
dressing from the start (e.g., 
EISA, VL-Bus, and PCT) must 
deal with these fragments to pre- 
serve backward compatibility 
with ISA cards. As a result, I/O 
devices in today's PCs continue 
to squabble over tiny crumbs of 
bytes, even in systems that have 
many megabytes of main mem- 
ory. (See "I/O Addressing in 
PCs.") 

You can map device drivers 
into main memory instead of I/O 
memory, but that causes head- 
aches, too. Operating systems 
like DOS that run in 80x86 real 
mode are normally limited to | 
MB of addressable memory, and 
only 640 KB is so-called con- 
ventional memory. This space 
can become so overpopulated 


with drivers and TSRs that some applica- 
tions hungry for conventional memory 
won't run at all, no matter how much 
RAM is free elsewhere in the system. 


continucid 


What They're Saying About Plug and Play 


^ Pin P will help us build our sys- 
tems better, build them more quickly, and 
have more confidence that they'll work 
properly when delivered to the customer. 
Home users should be able to buy an ac- 
cessory, take it home, install it them- 
selves, and get it to work the first time. It 
will let them expand their systems without 
fear."—Mark Clauder, product manager 
for Compudyne products at CompUSA 
(Dallas, TX), which operates 78 super- 
stores throughout the U.S. 


"There's a crying need for PnP, no 
doubt about that. This is why the Macin- 
tosh is still popular, and why so many 
people who get their hands on a Mac 
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never want to go back to a PC or Win- 
dows."—Carter J. Lusher, program di- 
rector for personal computing, the Gartner 
Group (Stamford, CT). 


"PnP will probably eliminate about 20 
percent of our [technical-support] calls, 
but we still get about 60 percent of our 
calls from people who don't understand 
much about the software of networking. 
We spend lots of our time helping people 
configure their software, like Windows for 
Workgroups or LANtastic. It's not really 
our problem, but you can't teil people 
that or they get really upset. "—fFred Thiel, 
vice president of marketing and sales, 
Alta Research (Deerfield Beach, FL), man- 


ufacturer of the first PnP-ready ISA net- 
work adapter, 


"| certainly think a move away from the 
ISA bus would be a win, but our success 
is not gated by that." —Carl Stork, direc- 
tor of Windows hardware programs, Mi- 
crosoft (Redmond, WA). 


"We will have full support for PnP in 
OS/2 at about the same time Microsoft 
does [in Chicago]. And we have a 32-bit 
operating system that's stable and has 
been out there for several years."—Lois 
Dimpfel, director of the Boca Raton Pro- 
gramming Center, IBM Personal Software 
Products. 
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Resource Rationing 


PnP attempts to bring order out of this 
mess by apportioning system resources 
according to a complex but consistent set 
of rules. As is the case with welfare re- 
form, PnP also promises to take care of 


the truly needy first. 


[n this case, the truly needy are so-called 
legacy devices—those that 
don't support PnP. Another 
paradox? Not really. Leg- 
acy devices often require 
users to select IRQs and DMA chan- 
nels by changing DIP switches and 
jumpers. Once they're adjusted, those set- 
tings can't be changed without taking the 
computer apart and monkeying with con- 
trols that are smaller than your fingers. 
Too often, the result is what's referred to in 
the industry as a "negative user experi- 
ence." So PnP gives legacy devices first 


dibs on system re- 
sources and tries to fit 
everything else in 
around them. 

The degree to 
which resources are 
rationed greatly de- 


pends on which com- | 


ponents in your sys- 
tem are PnP-aware. 
There are numerous 
combinations, and the 
most likely ones are 
summarized in the 
table on page 90. The 
prime components in 
this process are the 
BIOS and the operat- 
ing system. (See 
"How Plug and Play 
Works.") 

If the BIOS sup- 
ports PnP, it tries to 
configure the system 
first. If it succeeds, 
you're home free. 1f 
the BIOS fails, it 
hands off to the oper- 
ating system. If the 
operating system sup- 
ports PnP, it finishes 
the job or tells you if 
a conflict can't be re- 
solved with your cur- 
rent setup. 

If the operating 
system doesn't sup- 
port PnP, you must 
pick up where the 
BIOS left off. At the 
minimum, a PnP 
BIOS will auto-con- 
figure three devices 


at boot-up time: an input device (typically 
the keyboard controller), an output device 
(typically the video controller), and an ini- 
tial program load device (typically the hard 
drive that holds the operating system). The 
PnP BIOS also configures motherboard 
devices (e.g., the PIC, the DMA controller, 


How Plug and Play Works 


PnP BIOS 


Optional: BIOS checks configuration 
record for resources needed by static 


Siatic system and uystem devices and legacy devices 


legacy devices seize resources 


PoP decas slay асап whitn 


to static system davices 
PnP opening system loads 


| and legacy devicas 


Dp سڪ‎ 


| PnP aperating system 
Compara; System 
configuration tà 
consquratian record 


compares system 
configuration 10 
configuration record 


No change detacted: 
BIOS assigns PnP 
devices thelr reserved 


Change ch detected: reso 


PnP opernting system 
tries 1o configure PnP 


No change Dated: | 
PnP d system | 
assigns Pn | 


devices 5d reserved 


| openning ЖҮНГӨ 


PnP operating system 
activates configured 
devices and loads drivers. 


Non-PnP operatin tem 
If conflict remains, PnP g вуз 


cannot finish configuration äi 
assist user if BIOS failed 


configuration if BIOS failed or 
provides assistance to user 


Because legacy devices—those that are not PnP-aware— get the first crack at system resources, they 
reduce the options available to PnP devices. You get maximum flexibility by using only PnP devices. 
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and the floppy drive con- 

troller) and maybe other 

devices as well. (See 
"Building a Better 
BIOS" on page 92.) 


BIOS allocates resources 


PnP operating system finishes 


If your system has a 


legacy BIOS (no sup- 
port for PnP), you can 
still gain by upgrading 
to a PnP operating sys- 
tem—either one that's 
= fully integrated (e.g., 
کے‎ Chicago) or the retrofit solution 
for MS-DOS and Windows 3.1. 
In either case, a new layer called Config- 
uration Manager does its best to config- 
ure any PnP devices in the system and 
minimize the chances that you'll have to 
manually edit any configuration files, such 
as CONFIG.SYS or WIN.INI. 
In going about its business, Configura- 


tion Manager calls 
upon new system 
software components 
known as bus enu- 
merators, as well as 
the resource arbitra- 
tor. Bus enumerators 
are drivers that check 
each I/O bus to see 
what devices are in- 
stalled and which re- 
sources they need. 
Each bus has its own 
enumerator, but PnP 
leverages existing 
mechanisms wher- 
ever possible. For 
example, the SCSI 
driver itself спитег- 


| ates the SCSI bus. 
` The information is 


reported back to 
Configuration Man- 


| ager, which calls the 


resource arbitrator. 
The resource arbitra- 
tor employs sophis- 
ticated algorithms to 
balance the needs of 
all the devices, grad- 
ually building a hier- 
archical configura- 
tion table called the 
hardware tree. 

If the resource ar- 
bitrator can't config- 
ure everything, the 
last resort is new util- 
ities that help you 
identify and solve 
configuration con- 
flicts. Intel’s upgrade 


| kit for MS-DOS and 


5 different ways how, 


technically speaking, we give 
you 8 hours of battery life. 


1. Latitude XP is powered by 
а new Lithium Ion battery. 
You get up to 3096 more 


power for the same weight 
as NiMH batteries. 


2, Dell has created the smart 
Lithium Ion battery—a 

battery with built-in 
microprocessor and indicator 


light to keep you aware 


of available power. 


3. Latitude ХР5 smart CPU 
dynamically adjusts energy 
consumption to the 
specific software 
application being used. 


4. With our easy to 
use Windows power 
management, you can 
choose from 4 pre-set 
levels or create your 
Own custom settings. 


5. Our Lithium lon 
battery lets you 

fast charge your battery 
anytime without 

the memory effect, common 
to NiMH batteries. 
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Windows 3.1 includes a program called 
the ICU (ISA Configuration Utility). Some 
PnP BIOS vendors offer similar utilities, 
such as PnPView from SystemSoft (Na- 
tick, MA) and Phoenix System Essentials 
from Phoenix Technologies (Norwood, 


THE ROAD TO PLUG AND PLAY 


MA). Likewise, Chicago will have a built- 
in tool that’s called Device Manager. 
Although you still might have to take 
the computer apart and play with DIP 
switches on legacy devices, these utilities 
will offer some guidance by informing you 


SELA O te 


how resources are allocated and which re- 
sources are available. That alone is a big 
improvement over the current method, 
which relies heavily on trial and error. 
When the configuration process is com- 
plete, the information in the RAM-based 


n 


ASSISTED - 
CONFIGURATION 


What You Have OF HARDWARE 


AUTOMATIC 
CONFIGURATION 
OF HARDWARE 


AUTOMATIC 
CONFIGURATION OF 
HARDWARE AND DRIVERS 


CONFIGURATION OF 
HARDWARE AND DRIVERS 


DYNAMIC DYNAMIC CONFIGURATION 
DF HARDWARE, DRIVERS, 


AND APPLICATIONS 


Non-PnP BIOS, 

non-PnP operating system, No 
non-PnP devices, 

non-PnP applications 


PnP BIOS, 

non-PnP Operating system, No 
non-PnP devices, 

non-PnP applications: 


Non-PnP BIOS, 

PnP or retrofitted operating Yes 
system, non-PnP devices, 

non-PnP applications 


PnP BIOS, | | 
PnP-retrofitted operating Yes 
system, non-PnP devices, 

non-PnP applications 


PnP BIOS; 

PnP-retrofitted operating 
system, some PnP devices, 
non-PnP applications: 


Non-PnP BIOS, 

PnP or retrofitted operating. Yes 
system, some PnP devices, 

non-PnP applications 


PnP BIOS, 

PnP-retrofitted operating Yes 
system, PnP devices, 

non-PnP applications 


PnP BIOS, 

PnP-retrofitted operating Yes 
system, PnP devices, 

PnP applications 


PnP BIOS, 

PnP operating system, Yes 
some PnP devices, 

non-PnP applications 


PnP BIOS, 

PnP operating system, Yes 
PnP devices, 

non-PnP applications 


PnP BIOS, 

PnP operating system, Yes 
PnP devices, 

PnP applications 


* System devices on motherboard that are PnP-aware. 


Yes 


** Retrofitted OS supports ISA, PCI, and PCMCIA devices only, 
The left-hand column: shows typical. system configurations for usars making the 


transition to Plug and Play, 


"Assisted configuration of hardware": The user gets some help from a utility but still has 
to allocate-system resources manually and reboot the computar. 


“Automatic configuration of hardware": The: 
expansion boards, 
there's an unresoivable confi 


"Automatic configuration of алй and divers": Includes previous category, plus tha 
of. icading and setting up device drivers without manually 


capability 
editing CONFIG.SYS. 
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PnP devices 


‘System configures 
яш рар ай hi So ahs unless 


No No 


only 


PnP nonboot 
devices only 
(with PnP operating system) 


Yes"* No 


Yes'* No 


PnP devices 


only only 


Yes Yes 


No No 


No No 


No No 


PCMCIA only No 
(with PnP operating system) 


Yes No 


“Dynamic configuration of hardware and drivere”: includes the previous category, plus 


the capability ot on-the-fly reconfiguration without user intervention or rebooting. 
“Dynamic configuration of hardware, drivers, and applications”: Includes the previous 


category, plus the ability of application software to respond to dynamic events. 


motherboard davioes, 


"PnP BIOS" = Plug and Play BIOS. 
"PnP OS” = Operating ayetem such as Chicago that feature full PnP integration. 


"PnP-retrofitted OS" = Operating system with PnP exténsions, such as MS- DOS and 
- Windows 3.1 with Intel's Plug and Play Kit. 


"PnP devices" = Expansion boards and peripherals that support PnP. 


“PnP applications” = Application software that can respond to PnP events. 
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hardware tree is stored in some type 
of nonvolatile memory. Some low-cost 
clones will cram an abbreviated bit- | 
mapped table of the configuration data 
(maybe 64 or fewer bytes) into the 
system's extended CMOS. Other 
systems will build a more ver- 
bose registry ( perhaps 2 to 4 KB) 
and store it on the hard disk or in ' 
the same flash ROM as the BIOS. 
The next time you boot up, the PnP 
BIOS or Configuration Manager can 
survey the computer's status and com- 
pare it with this registry to see if any- 
thing has changed since the last session. 
If there's no change, the system contin- 
ues booting up normally. Otherwise, the 
configuration process begins anew. 

Now it's apparent why you'll eventu- 
ally want to replace your legacy devices. 
The more of these devices in your system, 
the less flexibility is enjoyed by the PnP 


whatever resources are left over. And some 
devices are very particular about the re- 
sources they need. 

Although the PnP configuration process 
is complicated, remember that almost 
everything happens in the background— 
especially in an up-to-date system with a 
PnP BIOS, a PnP operating system, and 

PnP devices. Ideally, the machine 
will boot up in a minute without 
any intervention on your part, even 
when you've altered the configu- 

ration. In a worst-case scenario, you 
may have a partial PnP system with 
several legacy devices whose con- 
flicts cannot be resolved, forcing you 
to take manual action. 
— Upgrading to a full-fledged PnP 
system will reduce such headaches. Al- 
though Intel’s upgrade kit for MS-DOS 
and Windows 3.1 is a good solution for 
the interim, it will never offer the same 


BIOS and Configuration Manager. Be- 
cause boot-up and legacy devices get the 
first crack at system resources, any de- 
vices that boot up later must make do with 


Building a Better BIOS 


K., to the success of Plug and Play is 
the BIOS (Basic Input/Output System), 
which is primarily responsible for boot- 
ing up a PC compatible and handling low- 
level device 1/О. Without the BIOS cor- 
nerstone, even a fully PnP-integrated 
operating system like Chicago cannot pro- 
vide hassle-free system configuration. 

The BIOS is a historical holdover from 
the days when hard drives weren't avail- 
able for PCs and even floppy drives were 
optional, Some mechanism was needed 
to bootstrap the system before a higher- 
level operating system loaded, and the 
solution was to store some low-level code 
in ROM chips on the motherboard. By 
some accounts, Microsoft would like to 
see the BIOS vanish from the PC archi- 
tecture altogether. (Programmers in Red- 
mond have reportedly been spotted wear- 
ing T-shirts with the slogan "BIOS? We 
Don't Need No Stinkin' BIOSI") But short 
of redefining the PC platform, the BIOS will 
be around for a while longer. 

To accelerate the rollout of PnP, Intel 
has been supplying a set of PnP exten- 
sions to BIOS vendors. This kit makes it 
easier to get a PnP-ready BIOS to mar- 
ket, while stili leaving room for vendors to 
differentiate their products. As usual with 
a BIOS, however, you probably won't per- 
ceive much difference unless something 
goes horribly wrong. 

In a PnP system, the BIOS is mini- 
mally responsible for booting up mother- 
board devices like the DMA controller and 
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the PIC (programmable interrupt con- 
troller), as weil as an input device (typi- 
cally the keyboard controller), an output 
device (typically the video controller), and 
an initial program load device (typically 
the hard drive that stores the operating 
system, although some mobile computers 
might boot up the system software from 
ROM or a PCMCIA card). 

Due to gray areas in the PnP specifi- 
cations, what happens next isn't clearly 
defined. If the system has a PnP operat- 
ing system as Chicago will, Microsoft 
would prefer to see the BIOS bow out at 
this point and let the operating system's 
more sophisticated arbitrators take over. 
But some BIOS vendors are going a lit- 
tle further, incorporating simpler routines 
that try to configure all other devices in 
the system. That's desirable for PCs with- 
out a PnP operating system. But if there 
is a PnP operating system, the BIOS might 
leave the machine only partially config- 
ured and limit the operating system's op- 
tions for resolving the problem. Unfortu- 
nately, the current PnP specifications 
don't define a way for the BIOS to know if 
a PnP operating system is going to run. 

"PnP is a really complex technology," 
explains Albert Saraie, senior marketing 
manager for advanced technology at 
Phoenix Technologies (Norwood, MA), the 
leading BIOS vendor. “If we try to solve 
every problem in the PC industry the first 
time around, we'll never get anything out 
the door." 


Phoenix shipped its first PnP-ready BIOS 
early this year, and it's already appearing 
in new systems from NEC and Gateway 
2000, Like most major BIOS vendors, 
Phoenix offers its PnP BIOS in a flash 
ROM, as well as a conventional mask 
ROM. Flash ROMs are rewritable, so If 
the BIOS ever needs upgrading, the sys- 
tem vendor can distribute a simple flash 
upgrade program on a floppy disk. The 
only way to upgrade a mask ROM is to 
swap chips. 

Adding PnP to a BIOS isn't a trivial task. 
For the sake of economy, everything has 
to fit inside a single flash ROM with 1. 
Mb (128 KB) of memory. SystemSoft (Na- 
tick, MA) says its new PnP BIOS includes 
the regular system BIOS (about 64 KB), 
PCI (Peripheral Component Interconnect) 
extensions (10 to 12 KB), power man- 
agement (2 to 10 KB), and PnP support 
(12 to 16 KB). Computers with an on- 
board VGA controller (mostly notebooks, 
but also some desktops) require an ad- 
ditional 32 to 40 KB of BIOS code. If 
there's any room left, BIOS vendors want 
to make it available as nonvolatile storage 
for PnP configuration information. 

SystemSoft's solution is to compress 
the BIOS code to conserve space in the 
flash ROM and then decompress the code 
and copy it into shadow RAM during boot- 
up. Other BIOS vendors also take this ap- 
proach. SystemSoft began shipping its 
PnP BIOS in February, and the first sys- 
tems should be available now. 
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Retrofitting Windows 3.0 


ISA Canltigutation Utility 


Bit Das жш ee Se ШШ e — DONDE . a. 
Atd — | Remove j| M 
Cards Configured In System: 


Aid Uther Gard 


Logitech Bus Mouse 
Logitech Soundman 16 Multi-Media Adapter 


PnP functionality as a fully integrated 
BIOS and operating system. A true PnP 
system offers PnP support for every I/O 
bus and port, with provisions for easily in- 
corporating new buses in the future. 


Change on the Fly 

Dynamic configuration is perhaps the most 
exciting benefit of full PnP integration. 
Until recently, this wasn't a factor, be- 
cause few 1/O buses allowed hot-plugging. 
But newer buses like PCMCIA and P1394 
actually encourage you to add or remove 
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intel’s Plug and Play Kit 
retrofits MS-DOS and 
Windows 3.1 with 
Configuration Manager 
and utilities that 
provide some PnP 
functionality—although 
not as much PnP 
integration as found in 
Chicago. The ICU, much 
like Chicago’s Device 
Manager, lets you 
browse through the 
devices installed in 
your system [first 
screen). When you 
install г new device, 
the ICU provides a 
database of known 
devices and the 
resources they require. 
The database isn’t 
exhaustive, but Intel is 
working with vendors to 
compile information on 
most products 
currently available 
{second screen). If the 
Configuration Manager 
can't automatically 
configure a device 
that’s not listed in the 
ICU's database, you 
can allocate resources 
manually {third 
screen). Advanced 
users can solve 
conflicts by using the 
ICU to examine the 
resources allocated to 
evory device in the 
system and then 
reassign certain 
resources, if necessary 
(fourth screen). 


cast messages of dynamic events 
to all running applications, and it 
can also load and unload drivers 
as their associated devices come 
and go, thus maintaining only the 
minimum working set of drivers 
in RAM. Without resorting to 
tricky hacks, MS-DOS (and, by 
extension, Windows 3.1) must 
load its drivers during boot-up to 
avoid conflicts later on. In fact, as 


| anyone who has wrestled with a 


CONFIG.SYS file knows, DOS 
can be very stubborn about the or- 
der in which device drivers load. 


Flexible System 

The ability of a PnP system to 
morph itself in response to a wide 
range of dynamic events is in tune 
with today's increasingly flexible 
work force. Outbound salespeo- 
ple and telecommuters who visit 
an office once a week could dock 
their notebooks or plug into a net- 
work without a second thought. A 
worker with a PDA (personal dig- 
ital assistant) could stroll into a 
room and instantly print a docu- 
ment via an infrared link to a PnP- 
aware desktop system. Users could 
share a single fax modem or LAN 


| adapter between their notebook 


and desktop merely by swapping a 


| PCMCIA card back and forth. 


Indeed, PnP and hot-pluggable 
[/O buses are considered key tech- 
nologies in the never-ending quest 
to turn PCs into consumer appli- 
ances. "Our culture is such that 
we're always warned against open- 
ing the back of any electronic ap- 
pliance, including our $300 TV 
and VCR," says Timothy Saponas, 
Intel's manager for desktop ease 
of use. "If people aren't comfort- 
able opening their $300 TV to 
change parts, are they going to be 
comfortable opening their $2000 
computer? [ think not." 

PnP is a significant step forward 


devices while the computer is running. To 
cope with this, the operating system must 
juggle system resources and device driv- 
ers Without unduly pestering you. More- 
over, the operating system should be able 
to pass messages about dynamic events to 
applications, which in turn should be ca- 
pable of responding appropriately. 
Retrofitted system software just isn't 
that versatile. It doesn't pass messages 
about dynamic events, and it lacks the dex- 
terity to juggle device drivers in memory. 
Chicago, on the other hand, will broad- 


for PCs. Painless configuration when in- 
stalling new hardware and software is long 
overdue and really does little more than 
drag PCs, kicking and screaming, into the 
1980s. But the ability to dynamically re- 
configure a system to keep pace with active 
users—although still in its infancy—hints 
at what lies ahead in the late 1990s and 
beyond. Ш 


Tom R. Halfhill is a BYTE senior news editor 
based in San Mateo, California. You can reach 
him on the Internet or BIX at thalfhill@ bix.com. 
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State of the Art 


CONNECTING NETWORKS 


When you want to link one network with others, you're going to need some heavy-duty connectivity. 
ATM, digital switching, and ISDN are among the candidates you should consider. 


wo topics dominate the networking 

arena today —ATM (Asynchronous 
Transfer Mode) and switching. You could 
argue, of course, that because ATM is a 
switching technology, it is subsumed under 
the general switching umbrella. Practically 
speaking, however, ATM is such a power- 
house that it deserves a category unto itself. 

ATM is nothing more than a compro- 
mise designed to handle two conflicting 
types of applications and data. The first is 
regular old data communications—you 
know, the type of communications traffic 
generated when you hitch together geo- 
graphically separate LANs. Such traffic is 
characterized by its bursty nature and con- 
sequent varying bandwidth requirements. 
Experience has shown that such traffic is 
best handled by shoveling the data into 
packets of varying—and normally large— 
sizes and transporting them via some sort 
of switching matrix. 

The second type of traffic ATM must 
contend with is the high-volume data re- 
quired for multimedia applications such 
as voice and videoconferencing. This traf- 
fic has traditionally been handled by ded- 
icated connections: You dial a phone num- 
ber and someone answers, establishing a 
connection. Connections are much more 
predictable in their bandwidth require- 
ments than are packetized data communi- 
cations, and they also include a real-time 
character that is normally absent from data 
communications. Simply put, if you can't 
move that video data fast enough to re- 
construct a sustainable signal on the re- 
ceiving end, you're hosed. Dedicated cir- 
cuits are the best way to handle such 
real-time data, but they are expensive to 
operate. 

Enter ATM. As with traditional data 
communications, it is packet-based, al- 
lowing it to handle bursty traffic. Unlike 
most other data packets, the ATM packet 


On the Road to ATM 


ILLUSTRATION: CHRIS LOCKWOOD © 1994 


LANs Make the Switch 
Three architectures for today’s 


is a fixed-length cell containing 5 header 
bytes and 48 bytes of data. (In compari- 
son, X.25 packets can consist of several 
thousands of bytes.) The fixed and pre- 
dictable packet length makes it possible to 
switch ATM cells in hardware—there's 
no need for each switch to parse the con- 
tents of every packet. The fast hardware 
switching allows ATM networks to main- 
tain the high data rates that are required to 
support connection-oriented data and ap- 
plications in a switching environment. 

ATM isn't the best of both worlds— 
standard data communications works best 
with large packets, while real-world data 
types prefer dedicated connections—but 
it is the best available compromise. The 
hype is not just hype; ATM is a tsunami 
that will transform the face of network- 
ing. To find out when and where the wave 
will break, read Peter Wayner’s article 
“On the Road to ATM.” 

Despite its wonders, ATM presents one 
intriguing difficulty: its name. What are 
people going to call all those user-un- 
friendly machines that dispense cash at all 
hours of the day and night? 


Mammals into Dinosaurs 
Network+Interop is the most important 
networking and data communications 
trade show on the planet. While attend- 
ing the June get-together in Las Vegas, I 
heard a number of people refer to the need 
to "upgrade legacy LANs” or “integrate 
legacy LANs into future networking ar- 
chitectures." Excuse me, but isn't the term 
legacy an adjective you use to describe 
lumbering mainframes and archaic SNA 
(Systems Network Architecture) imple- 
mentations? When did Ethernet become 
a dinosaur? 

Such questions brought benign (conde- 
scending?) smiles from the networking 
cognoscenti, who patiently explained the 


Digital Remote Access 


shortcomings of today's LAN technology 
in the face of tomorrow's multimedia ap- 
plications. No need to rip out such legacy 
systems, I learned with relief; there's noth- 
ing wrong that a liberal dose of switching 
can't see you through. John Bryan explains 
it all in "LANs Make the Switch." 


ISDN, Anyone? 

The more organizations depend on LANs, 
the bigger becomes the issue of how you 
provide remote access to LAN services. 
Jeffrey Fritz—who in real life provides 
networking services to thousands at West 
Virginia University—discusses in the ar- 
ticle “Digital Remote Access" how digital 
technology is being brought to bear on the 
problems of remote access. Remember all 
those "Year of the LAN" proclamations 
during the last decade? Soon, someone is 
going to have to declare a “Year of ISDN." 
It looks like it's finally going to happen. 

Digital services are becoming more ac- 
cessible and ubiquitous, but analog tech- 
nology (i.e., modems) also has much to 
offer in the remote-access realm. For ex- 
ample, at Networld--Interop, Dayna Com- 
munications announced a new remote- 
access server that uses PCMCIA modems 
to connect the outside world with Apple- 
Talk—and soon IPX and TCP/IP—net- 
works. PCMCIA technology eases physi- 
cal configuration problems and provides 
hot-swapping to boot. 

Setup times make analog solutions in- 
appropriate for LAN-to-LAN connections, 
but the modem still has its place in single- 
user access to LANs, Given the advance of 
digital technology, however, 1 wonder how 
long it will be before | start hearing solu- 
tions to the problem of "legacy modems"? 


The Collapsing Backbone 

The net effect of the new and evolving 
networking technologies described here is 
difficult to predict in the short run. Cer- 
tainly, there will be confusion as router 
vendors, such as Cisco Systems, invade 
the hub arena, and hub vendors, such as 
SynOptics Communications, get into rout- 
ing. ATM simply adds another flavor of 
Spice to these mixtures. 

The long-term picture is clearer. The 
internetworking functions you need to per- 
form will increasingly take place in a sin- 
gle box. Your multiprotocol network will 
be multiprotocol in one place only, the 
switching hub, thus making your network 
backbone more accessible and manage- 
able than ever. Œ —Bob Ryan, Senior Editor 
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With its ability to move large blocks of data quickly, ATM brings networking nirvana a step closer 


PETER WAYNER 


CHRIS LOCKWOOD © 1994 


Е `` the last several years, the net- 
working world has been promising 
the average PC user that networks sporting 
ATM (Asynchronous Transfer Mode) 
would provide the tantalizing option of 
"bandwidth on demand." But no matter 
how often each of us said "Please," it was 
still hard to find and buy such systems. 
This is quickly changing. The manufac- 
turers of routing switches and NICs (net- 
work interface cards) are rolling out prod- 
uct after product. The major providers of 
long-distance network infrastructure—in- 
cluding AT&T, MCI, and RBOCs (re- 
gional Bell operating companies) like 
Ameritech—already have limited ATM 
networks operating or in the final stages of 
testing. Clearly large segments of the net- 
work world believe that ATM is the Emer- 
ald City—and they need to get there fast. 

But the journey to a fully functional, 
ATM-based network that links computers 
throughout the country will take years to 
complete. Although the destination sounds 
clear and most of the standards are set, 
many details are sure to change as com- 
panies define in practice the capabilities 
they will actually build into the ATM in- 
frastructure. The service providers, hard- 
ware manufacturers, and users (e.g., LAN 
operators, WAN [wide-area network] op- 
erators, you, and I) are dancing a compli- 
cated jig, and no one is taking the lead. 
Vendors are trying to judge how much 
bandwidth to offer and how many features 
will be in demand, while users are trying to 
figure out just how much they need to buy. 

In the end, the interaction between the 
network-service providers and users will 
define the overall shape and cost structure 
of the ATM-based network. Although the 
same basic standard protocols will unify 
the entire network, there will still be sig- 
nificant differences in what will be avail- 
able. Some service providers will invest 
heavily in an approach that might be more 
suited to, say, transmitting video, and this 
will let them offer that service relatively 
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FECAL On the Road to ATM 


Linking LANs via ATM 


Long- 
distance 
ATM 
network „ 


cheaply. Others will invest in another ap- 
proach that might allow them to price asyn- 
chronous data, such as E-mail, at a bar- 
gain-basement price. Everyone is guessing 
about the right mix of product and ser- 
vices and hoping that their hardware will 
match the market's future needs. 

The wide-open nature of the market, 
coupled with the regionalized structure of 
the phone business, means that you may 
well see a fragmented market that will 
seem strange to everyone used to the mod- 
ern homogeneity that has been brought by 
worldwide corporations such as Coca- 
Cola. Some services may end up being 
less expensive in Los Angeles than in New 
York, simply because the local phone com- 
panies make different choices when they 
install their switches. These kinds of dif- 
ferences on the information highway will 
make life, at the very least, exciting for 
network managers trying to optimize their 
decisions. However, the differences are 
bound to smooth out after a few years, as 
everyone begins to get firm ideas on which 
ATM services will sell successfully. 

The companies that manufacture the 
switches and routers used by LANs and 
WANS are hedging their bets. They stress 
the flexibility of their machines and use 
seductive terms such as tariff arbitrage to 
imply that users will be able to rework 
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Bridge or router 


their network schemes to use the least ex- 
pensive service available. This flexibility 
is one of the best features of ATM, even 
though users may grow to hate the array of 
choices that this freedom brings. 

The bottom line is that users will need to 
pay attention to the details and make many 
choices about bandwidth, types of service, 
and other protocols. The one real advan- 
tage of ATM is that all the modern net- 
work-interface devices are driven by soft- 
ware, and it will often be easy to switch 
protocols just by switching software. 


At the Desktop Level 

For the time being, most of the action will 
be confined to networks installed in single 
offices and on corporate campuses. The 
switches, LAN converters, and interface 
cards that you need to set up a local ATM 
network are available today. You may have 
trouble finding software that would make 
it possible to use all the neat features, such 
as real-time video, but this is certain to 
change by the middle of 1995. 

LAN administrators will have two 
choices: They can retrofit old networks 
with clever hardware that links the old 
LAN to ATM clients outside the LAN, or 
they can build new networks. New ATM 
LANS let users manage large amounts of 
bandwidth without overloading the net- 


Work, but it costs much more for new ca- 
bling, interface cards, switches, and soft- 
ware. Retrofitting is cheaper and easier, 
because you can reuse old cable, 
cards, and software, but it does 
not provide much of the superi- 
or performance of ATM. It allows 
interoperability, but performance 
is limited by the old LAN. 

The first groups to adopt local 
ATM networks will be small workgroups 
that need to move large blocks of data. 
Many ATM network manufacturers cite 
Wall Street traders and seismic prospectors 
at oil companies as prototypical examples. 
These workers need to move large amounts 
of data quickly. The oil companies, for in- 
stance, like to move large numerical sim- 
ulations of drill sites to graphics worksta- 
tions, where they can visualize the data. 
ATM networks are among the few solu- 
tions that offer this much raw bandwidth. 

The prices for small networks like these 
are dropping. À basic ATM network link- 
ing about 15 workstations costs about 
$1500 to $2000 per desktop machine for 
the interface card, and about $20,000 to 
$25,000 for the central switch. Many man- 
ufacturers are already in this market (see the 
text box "Selected Sources for ATM Prod- 
ucts”). This network would run over C5 
twisted-pair wires and deliver 155-Mbps 
bandwidth to each machine. Servers would 
probably be allocated even more bandwidth 
because of their naturally higher demand. 

Prices vary widely depending on the 
need for additional features and perhaps 
for different interface electronics. One sig- 
nificant difference between interface 
boards is in the amount of on-board buffer- 
ing they provide. Under ATM, the most 
time-consuming task is breaking up every 
transmission into standard 53-byte packets 
and then reassembling them on the other 
end. Some interface cards rely on the host 
processor to do this work and save money. 
This savings, though, can be a false econ- 
omy, because heavy network traffic can 
easily bog down a workstation by requir- 
ing virtually all its CPU time. 

While high-end users will always drive 
the edge of new technology, the primary 
market will be low-end users. One com- 
pany, First Virtual (Santa Clara, CA), is 
aiming to provide the world with 50-Mbps 
connections at a cost of $500 each per PC. 
Unlike the manufacturers of the 155-Mbps 
networks, the company is not yet shipping 
a product. It says, however, that production 
could begin in early 1995. 

It is not clear at this time whether 
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Backplanes 

Doesn't Look Like IBM 


Rugged, Modular Construction 

Excellent Air Flow & Cooling 

Designed to meet FCC 

204 Watt Supply, UL Recognized 

200 & 300 Watt Supplies, UL, CSA, TUV | 


Reasonably Priced 


Rackmount 
Keyboards 


Three Models: Drawer, Shelf, and Panel 
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Call or write for descriptive brochures, prices 
or applications assistance: 
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delivering this price/performance point 
will be successful. The low cost will at- 
tract many users; however, the networks 
may be too slow to handle high-bandwidth 
applications such as desktop video. Much 
of ATM's ability to knit together real-time 
and bursting data will go to waste. Other 
manufacturers say that they plan to aim 
for the higher 155-Mbps standard, because 
customers need a solid reason to move to 
ATM technology and wide-open perfor- 
mance is their selling point. They offer 
hints that this level of service will be avail- 
able for about $700 in 1995, but for now, 
they refuse to announce any products. 
Many manufacturers will produce vari- 
ations on the ATM theme. All the cards 
and systems will work together, but users 
will need to think carefully about the details. 


Retrofitting LANs 

If it weren't for budget constraints, most 
people would be using ATM- capable 
LANs today. Most users, though, won't 
need the speed or features of an ATM net- 
work until functions like videoconferenc- 
ing become widespread. Even if you don't 
need to move large blocks of data quickly, 
however, you still might want to connect a 
LAN to alarger ATM WAN. This is why 
companies are making Ethernet LAN 
routers with an ATM backdoor. Some are 
making entirely new routers, while others 
are building gateways that plug into older 
routers with an FDDI (Fiber Distributed 
Data Interface) link. Both of these let you 
connect your old Ethernet LAN to the 
ATM world without replacing your old 
interface cards or software. 

Connecting to ATM WANS will be es- 
pecially attractive to firms that have work- 
ers with different needs. Programmers, for 
instance, often place heavy loads on net- 
works when they compile. Workers who 
use word processors, however, usually 
place the greatest load on the network 
when they open and close files. Those 
workers with low network demands can 
stay with the old network and can use an 
Ethernet-ATM gateway to reach the rest of 
the network. 

Network managers who choose this last 
path will gain a fair amount of flexibility. 
They can place an important file server in 
the ATM branch of the network, and the 
gateway will route the traffic correctly. 
More important, the flexibility of ATM 
will let the manager move the file server to 
different locations, including across the 
country. This flexibility may help protect 
systems against fire and other disasters. 


SELL On the Road to ATM 


Outgrowing LANs 

ATM is not intended simply as a high- 
speed replacement for LANs. The strength 
of the technology lies in its ability to link 
many networks and to switch traffic among 
them. The same 53-byte protocol works 
throughout the network. This flexibility 
promises to let network administrators mix 
and match connections to adjust the 
throughput to meet changing needs. 

For this reason, the next growth spurt 
in ATM networks will occur in campus 
environments where users can string up 
their own networks. The ATM Forum, a 
cross-industry standards group, recently 
accepted a formal standard known as the 
UNI (User-Network Interface) that speci- 
fies how different switches may commu- 
nicate. Several equipment vendors demon- 
strated the robustness of this standard by 
linking the switches of many manufactur- 
ers at the 1994 Interop conference. 

If you run a multisite network, you will 
have many different options for linking 
the switches. You can pull your own fiber- 
optic cable, run copper coaxial, or string up 
twisted-pair wires between buildings, if 
they are close enough. Or you can run the 
link through your local phone company’s 
network by simply buying a connection 
for each machine. This approach can end 
up cheaper if the telephone company al- 
ready has fiber installed in each building. 
Each network manager has to evaluate the 
cost of running the cable and compare it to 
the prices the local telephone network 
charges for the connection. The important 
fact is that the basic switches and software 
will work with either choice. 


Top-Layer Players 

The greatest confusion and activity seems 
to center around the highest level, as the 
service providers try to determine just how 
much service to offer in what areas. All 
the major long-distance carriers (e.g., 
AT&T, Sprint, Wiltel, MCI, and MFSNet) 
are committed to offering ATM services. 
Several of the local RBOCS will also offer 
local service and some—such as Ameri- 
tech—have unregulated segments that may 
compete anywhere in the country. 

The phone companies are struggling to 
anticipate demand so that they can plan 
how much to spend on each part of the 
local phone switches. At the time this ar- 
ticle was written, users could buy T3-class 
ATM service (45 Mbps) as a permanent 
virtual circuit. This is effectively a leased 
line that offers a few additional features 
for ATM users. You get bandwidth on 


demand, as long as you always demand 
and pay for 45 Mbps per month. There 
are still other advantages over pure leased 
lines. Your ATM switches will be re- 
sponsible for breaking up all the 45 Mbps 
of transmitted data and assigning it to your 
own internal traffic. In some cases, you 
will also be able to send bursts of data 
that are larger than 45 Mbps. 

By the end of this year, some compa- 
nies will begin to offer T1-level service 
(1.5 Mbps) as well as OC3 (155 Mbps). 
This service will allow you to knit a 155- 
Mbps LAN on the East Coast with one on 
the West Coast without losing any speed. 

The most exciting part of ATM long- 
distance service will be SVCs (switched 
virtual circuits), and these will not emerge 
until well into 1995 and 1996. They will 
provide pure nationwide bandwidth on de- 
mand, limited only by the speed of your 
own local service. You will pay only for 
the circuits as you use them. One of the 
barriers to the emergence of this service 
is the telephone companies' internal net- 
working standard known as the BICI 
(Broadband Inter-Carrier Interface), which 
governs the way that telephone company 
switches exchange data and call-setup in- 
formation for billing purposes. 

When the BICI standard is finished, the 
companies will have no trouble linking 
their services. That means that an East 
Coast RBOC like Bell Atlantic will be able 
to join with a company that services only 
another region of the country; together they 
will be able to serve customers who need 
connections between the two locations. 


The Transition 

Today, many network integrators who 
need to link up a WAN successfully are 
making interim choices that can be 
changed later. Many of the switch manu- 
facturers, for instance, make switéhes that 
can spit out packets in some of the older 
standards, such as Frame Relay. These 
switches use software to handle the proto- 
col-level bundling, which means that you 
can upgrade them to ATM specifications 
when the time is right. 

Some customers may never switch over 
to ATM, because they find that the fee 
structure for Frame Relay is better suited to 
their needs. They may never need to use 
the guaranteed bandwidth feature of ATM. 
This approach will probably be available 
only for the short run if ATM becomes 
popular. Supporting multiple standards 
costs money, and the most popular ones 
tend to drive out the others. 


Paying the Pipe-er 

It's still not clear how these switched vir- 
tual circuits will be priced, and the differ- 
ences between the services offered by the 
different carriers is sure to be intriguing. 
This is one of the major ways that the com- 
panies will be able to differentiate their 
services. It is all too likely that they will 
come up with a welter of creative pricing 
plans that will make choosing a long-dis- 


tance carrier for your home phone seem 
simple by comparison. 

One option sure to emerge will be to pay 
for only what you demand on a pennies- 
per-megabit-per-second basis. In this area, 
there will probably be at least two major 
classes of services: Class A, for guaranteed 
continuous data (e.g., video), and Class C, 
for variable-rate data that doesn't need to get 
to the other end as smoothly. At this point, 


Just Protect It! 


With list prices starting at just $139, protecting your PCs or LANs 
against faulty power has never been easier or more affordable. Com- 
bine this with our unmatched product quality, service, and Exclusive 
5- and 10-Year Triple Power Warranties™ — you're guaranteed un- 


surpassed UPS protection. 


And with our state-of-the-art Power Management Software, you can 
leave for lunch knowing that, if a power problem strikes, your system 
and data will be saved and fully protected — automatically! 


The PowerRite Pro and Plus UPS families 
incorporate Deltec's proprietary Advanced Bat- 
tery Management (ABMTM) that doubles bat- 
tery life and assures system uptime! 


Deltec's FailSafe and LanSafe III soft- 
ware automatically save your files and 
conduct an orderly system shutdown 
during extended blackouts — even in 
unattended modes — along with exten- 
sive monitoring and power management 
when used with our microprocessor- 
based LIPSs. 


Don't let yourself become powerless. Call 

now for our "Quick Fax Power Guide" and 

immediately receive a FREE assessment 
of your computer power needs. 
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EIA On the Road to ATM 


it is uncertain how 
carriers will struc- 
ture their prices, but 
one estimate is that 
Class A data links 
could cost three 
times as much as 


Thisisbasedon he | CONImOdity as it gets. 
vorkmanagers who | Bits аге bits, and 
have found that they ^! | ra 
can overbook, pack- | еу have to get from 


ing three Class C 
users into a single 
Class A. 

This ratio, how- 
ever, is bound to change. Some local net- 
works may find that the demands for the 
Class C service are different from those 
in the past, and this would force them to 
lower the amount of overbooking. Alter- 
natively, some carriers may find them- 
selves with excess capacity in parts of their 
network and choose to lower the price on 
Class A service to encourage consump- 
tion. Off-peak pricing and other such fea- 
tures will add further complexity. 

Another option that may remain popular 
is the flat-rate bill. This seems a bit stodgy 
for a technology that was developed to of- 
fer unparalleled flexibility. But it promises 
no surprises on the monthly bill, and this 
will be a big advantage for some people. 


Options 
The basic ATM service is as close to a 
commodity as it can get. Bits must get 


Basic ATM service 
is as close to a 


one place to another. 


| from one place to 
| another, and that's 
that. The telephone 
companies are cer- 
tain to invent as 
many features as 
they can, because 
they realize that 
highly competitive 
commodity mar- 
kets are the ene- 
mies of profits. 
They are consider- 
| ing intriguing fea- 
| tures. For example, 
Ameritech says 
that it will throw in 
Internet access with its ATM service. That 
means that if you happen to address your 
packets to an IP address, the Ameritech 
network will send them to the right loca- 
tion. The company also plans to offer off- 
site backup, which will allow you to store 
blocks of bits in their computer for a 
price. 

Every company says that reliability 
standards will be an important feature. 
Connections with guarantees of lower 
downtime will cost much more than stan- 
dard-rate connections. The companies will 
compile extensive statistics, and each user 
will be able to decide how to choose 
whether to pay extra for less downtime. 


Taking the ATM Plunge 

The transition to ATM promises to be ex- 
citing. The technology is proven. Manu- 
facturers are shipping products. The po- 


Selected Sources for ATM Products 


tential applications are not written, but 
they are tantalizing. In essence, the table is 
set, the banquet is prepared, and now we 
need to see who comes to the party. 

The speed with which people join the 
system will make a big difference. If every- 
one buys into the plan immediately, then 
the economies of scale will be wonderful. 
ATM lets you share your leased lines so 
well that many users may be able to get 
all the advantages of a leased line at a price 
that might be one one-thousandth of the 
price today. But this will happen only if 
the phone company can find 999 other 
people to share that line with you. 

ATM is already likely to succeed on the 
corporate high end. But the market for 
ATM could really emerge if we see appli- 
cations that engage the entire population. 
This service could become the equivalent 
of phone service in the future...if everyone 
wants it enough to justify the cost of laying 
fiber or C5 twisted-pair wires to each 
house in the country. The phone companies 
could provide video on demand with a ser- 
vice like this. The possibilities for games 
are endless. The only thing that is uncertain 
is whether the general public will become 
interested in such a high level of service. 
These questions need not be addressed for 
several years. Until then, ATM manufac- 
turers will have enough work to do in sat- 
isfying the anticipated demand for net- 
work users. ill 


Peter Wayner, of Baltimore, Maryland, is a con- 
sulting editor for BYTE. He can be reached on the 
Internet or BTX at pwayner@bix.com. 
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Break‘ 


v o 
code barrier 


C 


Introducing 


VisualAge" 


A powerful new vision 

of programming." 

Break the bairier. Extend the 
boundaries. Free yourself from 
the limits of what procedural 
programming can accomplish. 
Get out of the code mode and 
into the VisualAge. 

VisualAge is IBM's 
powerful new object-oriented 
visual programming too! that 
lets you produce scalable 
client/server applications with- 
out rewriting yesterday's pro- 


grams. Ánd you can do it with 
amazing speed. 

VisualAge supports 
development approaches that 
reward code reuse, so you 
don't have to spend time writ- 
ing code you've already writ- 
ten. It gives you prebuilt, stan- 
dard-compliant objects to get 
you started, intuitive graphical 
user interface tools, and the 


Contact your favorite reseller or call 
1 800 IBM-CALL, Dept. SM030. 


ІВМ is a registered trademark and ViualAge and A powerful new vision of programming are trademarks of International Business Machines Corporation. ©1994 IBM Corp. 
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added flexibility of a completely 
integrated Smalltalk object-ori- 
ented base. Ánd it's so extensi- 
ble, you can even write your 
own add-ons. 

See VisualAge for your- 
self. To order or to receive a 
VisualAge demonstration 
diskette, call 1 800 IBM-CALL, 
Dept. 5M030 (in Canada, 1 800 
465 -7999, ext 657) or see your 
IBM representative. We'll show 
you how easy it is to make the 
barriers come tumbling down. 


SOFTWARE FOR 
OBJECT-ORIENTED PROGRAMMING 
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(supporting up to four IDE devices) that, as PC Magazine 
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PENTIUM & 486 PANTERAS 
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hour toll-free technical support- every day! 
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Computing said, "theres no doubt which machine you should 
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Phar Lap Fronthunner... 


The Winning DOS Desktop for Windows E 


LAUNCH BAR SIMPLIFIED RUN MENU HISTORY 

FrontRunner's Launch Bar offers Run Menu offers Program Manager functionality Scroll to view the complete 
one-button launching of your favorite without ج ا‎ through all those open windows! history of your DOS sessién, 
applications. Customize it any e ELLE ` | 
you like! , = 


COPY & PASTE 


Just highlight and click to copy and 
paste any part of your DOS session into 


a Windows or DOS program. 
=| Write - [Untitled] 
m x | aT ВЭ И hia File Edi Find Character Paragraph 
COMMAND LINE POWER A E IM Document Hop 
Run DOS or Windows programs right EDEN | scott 
from the DOS prompt! PU DEM 
p PUBIEHI? 
a LAK DEMO {0 rm» 
J um. gat ami 
POWERFUL REAL TIME А. INTERACT TILE 
STATUS BAR — WEE! 


FrontRunner's Status Bar displays 
real-time information including 
system resources... and lets you 
write modules to display your own 
up-to-date information! IT 
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Windows An Ling el Now directly from the DOS prompt Free Demo! 

you can get the command-line power М Quick and Easy Program Manager 
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State of the Art 


LANS MAKE THE SWITCH 


The switching capabilities of bridges, routers, and hubs add new power to LANs and make it 
easier than ever to connect them to enterprise WANs 


JOHN BRYAN 


А: more people participate in client/ 
server environments, the comput- 
ing model shifts from a physical work- 
group to a project orientation. In the pro- 
ject-oriented environment, there is a need 
for networks that satisfy the end user's de- 
mands for bandwidth, access, and security, 
while stil] providing management capa- 
bility at the corporate level. 

Currently, networks are generally ex- 
panded using router, bridge, and fast-back- 
bone technologies. All enable more di- 
verse network topologies and improve 
performance through segmentation and in- 
creased bandwidth. Routers and bridges 
have always used switching technology; 
only recently has the switching hub 
brought switching to the workgroup level. 

Until now, LANs with access to shared 
media were standard. A 10-Mbps Ethernet 
network and 4- and !6-Mbps token-ring 
networks serve most business applications 
well, but they have inherent limitations. As 
more nodes are added, the available indi- 
vidual bandwidth decreases. 

For example, in а 10-node 10Ваѕе-Т 
network, each individual node can theo- 
retically send or receive 10 Mbps but in 
practice have only | Mbps available. With 
little or no network traffic, there’s no prob- 
lem. But delays increase as nodes become 
more active or the network grows, as each 
node contends for a piece of the total band- 
width. With this example, if all 10 nodes 
are transmitting, total available bandwidth 
may be as low as 4 Mbps. The same is true 
for token-ring networks; the more nodes 
contending for the token, the less time any 
individual node has to transmit. 

Of course, most LANs have more than 
10 nodes. Burgeoning traffic volumes and 
graphical applications mean that changes 
i о must be made. At least two approaches 
have already been tried. The first was to in- 
crease network speed. FDDI (Fiber Dis- 
tributed Data Interface) runs at 100 Mbps 
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Whats on the Market 


O" the low end, MicroAccess (Fre- 
mont, CA) markets an Ethernet 
switching hub that is in their network 
servers. The hub is a six-port single ISA or 
EISA card with 10Base-T or BNC thin- 
Ethernet connectors. The card makes up to 
60-Mbps total bandwidth available, and 
you can install multiple cards in the same 
server. The card has a built-in SNMP 
agent that enables all SNMP-compliant 
managers, including MicroAccess' own, 
to manage the card. At $2499, this prod- 
uct is eminently affordable. 

NetWorth (Irving, TX) has several 
Ethernet/FDDI (Fiber Distributed Data 
Interface) PowerPipes switching prod- 
ucts, from the Series 3000 TriSegment 
Stackable hubs to the Series 6000 Switch- 
ing and Network Services hubs. Power- 
Pipes is a 12-port Ethernet hub channeled 
into an FDDI connection to the server. 
An ASIC (application-specific IC) buffers 
and translates incoming Ethernet frames 
into FDDI frames. Outbound packets are 
FIFO (first-in/first-out) buffered so that 
frames don't stack up on the FDDI ring. 
A custom ASIC handles all switching 
logic. List price for PowerPipes is $7495 
for single-attached copper and $8995 for 
dual-attached fiber. 
| Catalyst or Cut-Through 
What one firm calls a shared-memory de- 
sign, another may call a shared bus. Cisco 
Systems (Menlo Park, CA) labels as 
shared memory its Catalyst product, an 
eight-port LAN switch designed to give 
10 Mbps to each of its connections. One 
of the ports can be configured as an FDDI 
or CDDI (Copper Distributed Data Inter- 
face) link, providing a high-bandwidth 
pipe to a network backbone. Catalyst lists 
for $9600; the FDDI option is an addi- 
tional $1995, while the CDDI option lists 
for $995. 

The Catalyst has 2400 2-KB buffers 
(300 per port), as well as 760 for each 
output port. The switch copies incoming 
data to the input memory buffers. At the 
same time, it sends the packet’s MAC 
(media access control) destination ad- 
dress or other information to the switch 
logic, which moves the packet from input 
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to output buffers and then to the port. 

An IDT 3081 RISC processor sends 
the data across a 32-bit-wide, 20-MHz 
proprietary bus that, with 640-Mbps band- 
width, easily handles traffic from all ports 
simultaneously. This data-switching 
mechanism is called a store-and-forward 
process, because once the data frame is 
stored, it may be forwarded or copied to 
any designated destination port. 

An alternative is the cut-through 
switch. Introduced by Kalpana (Sunny- 
vale, CA), the cut-through switch reads 
only the address header and immediately 
transmits the frame to its destination. This 
reduces switching time but can allow bad 
packets to pass through, causing prob- 
lems down the line. 


MAD but Smart 


Another vendor, Xedia (Wilmington, 
MA) uses a shared-bus architecture it calls 
Smartswitch in its three MAD (media ac- 
cess device) products. The first product, 
MADswitch, is a six-port Ethernet switch 
with a slot for a 100-Mbps card, due later 
this year. This 100-Mbps connection may 
be Fast Ethernet, ATM (Asynchronous 
Transfer Mode), or FDDI. The Smart- 
switch architecture breaks incoming 
Ethernet frames into 64-byte packets or 
cells. You can use 512 cell buffers— 
enough for several Ethernet frames—for 
either input or output. Once the frame is 
converted to cells, it is transferred over 
the bus and the exit port, where the pro- 
cessor reassembles the message. 

Each port has an IDT R-3000 RISC 
processor that handles port operations, 
including filtering nonvalid messages, 
cell reassembly, and transmission; each 
port can handle several different opera- 
tions at once. The cell-transmission bus is 
a proprietary, 8-bit configuration, and 
Xedia has 16-, 32-, and 64-bit versions 
ready for the future. The MADswitch lists 
for just $2995, about half the price of 
most switched hubs. 

Xedia's other products are MAD- 
switch/PC and MADremote. At $2695, 
MADswitch/PC is a full-featured, single 
card that offers a 60-Mbps ISA interface 
port. MADremote is an ISDN-remote 


Ethernet switch that can interface with 
four ISDN B channels at various speeds. 

As with Cisco's Catalyst, these prod- 
ucts offer SNMP software for managing 
switches and nodes. However, not all 
switches offer this capability. When you 
research switches, look for software that 
is compatible with your environment. 


ForeRunner 


Fore Systems (Warrendale, PA) uses a 
shared-bus design in the contentionless 
time-division architecture of its Fore- 
Runner ASX-100 ATM switch. Rather 
than a high-speed backplane, this “bus” is 
just four chips that are each capable of 
622 Mbps and use TDM (time-division 
multiplexing) to pass data. This architec- 
ture gives the switch a much greater ca- 
pacity than the sum of its ports' band- 
widths; the ForeRunner's switch fabric 
supports 2.5 Gbps of bandwidth. 

Fore's switch products include on-board 
ForeThought software to manage call con- 
nections and ATM routing without a ded- 
icated workstation. This saves money on 
installation, provides higher performance, 
and offers greater reliability. 

The ForeRunner will support up to 24 
ATM devices or NICs (network interface 
cards), each transmitting at 155 Mbps. 
Modules for other interface speeds in- 
clude 100-/140-Mbps TAXI, DS-3, and 
SONET (Synchronous Optical Network) 
OC-3. The ASX-100 also has a direct 
Ethernet interface and an FDDI port. 

Each switch has a SPARC II RISC pro- 
cessor with 16 MB of RAM and a 120- 
MB hard drive. The processor controls 
bus access and sets up ATM circuits and 
operations. ATM permits two priorities 
of service, so 512 KB of buffer space at 
each port is configured in dual-priority 
RAM. Software handles setup, but data 
transfer occurs solely in hardware. Fore 
claims sub-10-microsecond latency in any 
data transfer, while setup takes less than 10 
milliseconds. The ForeRunner ASX-100 
starts at $23,995 for four ports, ranging 
up to a 24-port configuration for $34,000. 


Multistage Matrix Switches 


One area where matrix architecture may 
have the lead is in its capacity to expand 
to super-high-density port designs— 
switch systems with 1000 or more ports. 
This type of switch will seldom be used in 
LAN environments but will likely pre- 
vail in central office installations. 

That said, LattisCell is a multistage 
matrix switch with what Syn Optics Com- 
munications (Santa Clara, CA) calls a 
parallel ATM architecture. Each Lattis- 
Cell is essentially a stand-alone switch, 
the various models differing primarily in 
how the 16 ATM connectors are appor- 
tioned. 

SynOptics uses a number of techniques 
to reduce traffic contention. First, it dis- 
tributes traffic over multiple paths. The 
matrix switch itself runs at twice the 
speed of the incoming ports, so there's 
plenty of bandwidth for each port. Buffer- 
ing is available at each switch element. 

When a cell enters the switch, Con- 
nection Management software reads its 
header—with information on the cell’s 
origin, destination, and priority—then sets 
up the ATM’s virtual channel through- 
out the span of switches. This software 
resides on a separate SparcStation that 
can control several LattisCell switches, 
The workstation only needs to be attached 
(via Ethernet) to a single switch; data for 
other switches is passed along a special 
ATM connector. 

Prices begin at $27,950 for the 10115, 
a switch with 12 RJ-45 SONET/SDH 
connectors that support 155 Mbps over 
Category 5 UTP (unshielded twisted pair 
cable), and four ST-type (shielded-twist- 
ed) connectors for 155 Mbps over multi- 
mode fiber. The $31,950 10124-S has 16 
fiber-optic ports: 12 100-Mbps ports used 
for 4B/5B encoding and four 155-Mbps 
SONET/SDH ports. Finally, the $35,950 
LattisCell 10114 provides 14 155-Mbps 
SONET/SDH ports and two BNC 45- 
Mbps DS3 ports. 

To link lOBase-T Ethernet to ATM, 
SynOptics has the $9995 EtherCell. Using 
the basic LattisCell architecture, the 
EtherCell provides 12 10Base-T ports 
and a single ATM port, either RJ-45 or 
fiber optic. This switch converts incoming 
variable-length Ethernet frames into 


fixed-length ATM cells and then handles 
all switching as in the LattisCell. 


Token-Ring Solutions 


Madge Networks (San Jose, CA) plans 
to introduce a token-ring switch early in 
1995. This product will feature a shared- 
memory technology that Madge devel- 
oped and Texas Instruments will manu- 
facture and market. The device will 
handle switching between rings or indi- 
vidual nodes and provide a link to ATM 
or FDDI. It will offer full-duplex token- 
ring support, allowing a server to simul- 
taneously send and receive 16 Mbps over 
the same connector. Token-ring NICs can 
be upgraded to full duplex via a software 
download; Ethernet NICs need a hard- 
ware change that would probably be as 
expensive as the original card. 


Switching Packets and Cells 


The MMAC-Plus from Cabletron Sys- 
tems (Rochester, NH) provides over 500 
ports of connectivity in a shared-bus de- 
sign that handles both packet and cell 
switching simultaneously. This intelli- 
gent, fault-tolerant, modular hub has room 
on its backplane for up to 14 modules 
(connectivity or network services). Con- 
nectivity modules are available for all 
major network protocols, while network 
services modules provide distributed man- 
agement and computer services. 

ATM cells are switched as is; for non- 
ATM input, MMAC uses SFPS (secure 
fast packet switching). The system back- 
plane has two system management buses 
(SMB-1 and SMB-10), a flexible network 
bus consisting of two dual FDDI rings, 
and the dual-channel INB (internal net- 
work bus), which is based on the IEEE 
standard for FutureBus. Finally, there is 
space for a cell-transfer matrix, due in 
1996. This will offer a switching fabric 
capable of data rates in excess of 60 Gbps. 

The dual-channel INB is governed, like 
Fore's ForeRunner ASX-100, by TDM. 
Each INB data channel is 64 bits wide, 
runs at 40 MHz, and can sustain a data 
rate of 2 Gbps or a burst rate of 2.5 Gbps, 
for a total of up to 5 Gbps. The TDM de- 
sign can insert packets or cells on the bus 
for point-to-point switching, while sig- 
naling and bus arbitration occur on a sep- 
arate 8-bit management and control bus. 


The core design is powered by an Intel 
960 processor. The Spectrum for Open 
Systems software (release 3.0) can man- 
age networks of more than 10,000 nodes. 
Spectrum is compatible with Hewlett- 
Packard Openview for Unix and Win- 
dows, IBM Netview/6000, SunConnect 
SunNet Manager, and Novell NMS. Spec- 
trum 3.0 lists for $15,000. MMAC-Plus 
starts at $11,500 without connection mod- 
ules, which run from $3000 to $50,000; a 
typical average-cost-per-Ethernet con- 
nection is about $500 per port. 


| Fault-Tolerant Managed Switching 


The LANplex 6000 is available in both 
four-slot and 12-slot chassis from 3Com 
(Santa Clara, CA). LANplex provides 
fault-tolerant switching, although it's less 
capable than Cabletron's MMAC. LAN- 
plex supports only Ethernet and FDDI; 
ATM modules are planned for early 1995. 
Current modules connect to one of three 
FDDI buses in the system. Future mod- 
ules, including ATM, will connect di- 
rectly to the High-Speed Interconnect Bus 
with sustained transfer rates of 3.2 Gbps. 

3Com’s starter kit includes the chas- 
sis, management module, power supply, 
and software. The management module 
hooks up via an integrated dual-attached 
FDDI backbone connection. The four- 
slot version is $16,073, while the 12-slot 
chassis kit starts at $31,900. An eight- 
port Ethernet switching module is 
$12,500. An FDDI six-port fiber module 
is $8500, and a 12-port FDDI module is 
$9950. The average price per port of the 
LANplex runs $1500 and up. 


| Forced Frame Relay 


Cascade Communications (Westford, 
MA) offers several multiservice switches 
based on a common architecture. Its top- 
of-the-line B-STDX 9000 offers Frame 
Relay, SMDS, and ATM switching in a 
shared-bus architecture capable of data 
rates as high as 1.2 Gbps. If incoming 
data isn’t Frame Relay (e.g., SNA/SLDC 
or X.25), the B-STDX encapsulates the 
data links and carries the data as Frame 
Relay. An Intel 960 RISC processor han- 
dles switching in each module. 

B-STDX pricing starts at $30,000; a 
fully redundant, fully configured T3 sys- 
tem typically runs about $160,000. 
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but suffers from other problems, includ- 
ing cost and complexity (see “All-Terrain 
Networking," August 1993 BYTE). But 
shared access, even at 100 Mbps, will 
eventually lead to the same problems. 
Another solution is to divide the net- 
work into separate segments connected by 
bridges or routers. Each segment is shared, 
but communications can occur simultane- 
ously in different segments, easing con- 


gestion. This is the right approach, but net- 
work growth will eventually cause the 
same traffic problems. The logical solu- 
tion is to reduce each segment to one node, 
and that's where switching comes in. 
Switching in LANs is exciting because 
it reverses the bandwidth equation. In the 
earlier lOBase-T network example, 10 
nodes got 1 Mbps each. However, with a 
switched hub, each node can realize its 
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full 10-Mbps potential; the total segment 
capacity would be close to 100 Mbps. Ex- 
cept for some overhead, this relationship is 
maintained right up to the hub’s bandwidth 
capacity. 

As a result, segment traffic in legacy 
networks is greatly augmented without 
having to change NICs (network interface 
cards) or cabling. This has been the pn- 
mary focus of switched hubs for LANs. 
In WANs (wide-area networks), the focus 
is more on reliability and efficiency. 

Today, switching technology is being 
used for all types of network protocols at 
the LAN and WAN levels. Vendors offer 
switching products for Ethernet at 10 and 
100 Mbps, for token ring at 4 and 16 Mbps, 
and for ATM (Asynchronous Transfer 
Mode). In addition, Fibre Channel is a 
switched technology being developed for 
high-end workstation use (see “Fibre Chan- 
nel Speeds Up,” August BYTE). 


Bridges and Routers—How Switching Works 
Switching is required whenever a network 
signal must move between carriers (e.g., 
Ethernet to X.25) or change speeds (e.g., 
10-Mbps Ethernet to 100-Mbps FDDI). 
Two primary categories of switching are 
packet and circuit. Packet switching uses a 
fixed-length data cell (e.g., an entire Ether- 
net frame, packets of arbitrary size, or 
ATM "cells"). In circuit switching, the 
carrying element is switched, generally 
for the duration of an entire message. 

Bridges use MAC (media access con- 
trol) address information from the data- 
link layer of the OSI (Open Systems Inter- 
connection) network model to determine 
an incoming packet's destination. When 
a bridge encounters an unknown MAC ad- 
dress, it sends that packet to all its ports; 
this is called flooding, and it can present 
both traffic and security problems. Bridges 
learn address/port relationships dynami- 
cally—if a new address is real, it gets 
added to the correlation table. But if a 
bridge hasn't yet assimilated a new ad- 
dress, packets may be sent to users who 
aren't supposed to receive them. 

The MAC layer also reserves certain 
addresses as "broadcast" designators— 
packets that are supposed to go to everyone 
on the network. Unfortunately, this inter- 
rupts all other messaging. Used too fre- 
quently, the result is a broadcast storm that 
can thoroughly disrupt a network. 

Routers take a different approach, using 
the OSI network layer, which establishes 
a different addressing scheme for each type 
of network protocol. To be compatible with 
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and motion video — up to 64 computers 
Available with fast file-transit, E-mail and 


multiple standards, routers have more com- 
plex switching logic than bridges, with as- 
sociated delays and added cost. 

Neither the classical bridge nor the 
router is a connection-oriented switch, and 
this presents problems. Connectionless 
switches do not maintain an end-to-end 
link, thus eliminating the possibility of 
data streams and isochronous traffic. 


What's in a Name? 

To allow each of its ports to operate at its 
maximum rate, a switch must handle the 
total potential traffic volume of all attached 
nodes, as well as switching overhead, the 
extra code bits assigned to each data-traf- 
fic unit. These traffic units might be vari- 
able-length Ethernet frames or constant- 
length packets, such as 53-byte ATM cells. 
Xedia's Smartswitch architecture, for in- 
stance, uses a 64-byte packet for Ethernet 
switching. For variable-length packets, 
software must determine the beginning 
and end; this introduces complexity and 
takes longer. Fixed-length packet switch- 
ing can be implemented completely in 
hardware, which is faster. 

Switch type can be defined by function, 
by the traffic units switched, or by hard- 
ware configuration. Most people are fa- 
miliar with functional labels—bridge, 
router, and switched hub. The traffic-type 
label—Frame Relay, Ethernet, token ring, 
Fibre Channel, and ATM cell—tells you 
the intended use, but it gives no clue as to 
what's happening inside the box. What's 
happening inside the box determines the 
relative advantages and disadvantages, as 
well as the adaptability to future needs. 

Several vendors produce so-called super 
hubs (or, as SynOptics Communications 
calls its Model 5000, Network Center 
Hubs)—switches that support some com- 
bination of Ethernet, token-ring, FDDI, 
ATM, and WAN connections. Cabletron 
Systems, 3Com, and others have products 
in this category, but only Cabletron cur- 
rently supports all those topologies. 


Approaches to Packet Switching 

Generally speaking, there are three types of 
packet-switching hardware: shared-mem- 
ory systems, shared-bus designs, and mul- 
tistage matrix switches. But simple cate- 
gories don't define all the products, and 
vendors' definitions don't adhere to any 
particular standard. No one design seems 
dominant for any given type of switch. As 
a result, a savvy network manager needs to 
assimilate an intimidating array of infor- 
mation before making decisions. In fact, 
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expansion slots, three VESA VL 
local bus extensions, room for up to 
1-GB of EDC (Error Detection & 
Correction) RAM, and our industry 
leading 5 year/15 month 
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year of on-site service for 
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adapters, and other network expansion 
options. As your network grows, the DX4 
processor module can easily be replaced with 
a 90- or 100-MHz Pentium processor. And 
when your needs increase even more, you can 
add a second Pentium processor, converting 
the Revolution MP into a true, symmetrical 
dual processing super server! 

server that’s nearly impossible to 

outgrow. 

To join the new revolution in 
server technology, visit your local 
ALR reseller today, or call us at: 


000-444-44LR 
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price-per-port costs, even within a single 
category, range all over the place. 

Shared-memory and shared-bus archi- 
tectures have common elements. Both 
buffer I/O in memory that's connected to 
the switch logic by a bus. The shared- 
memory design generally relies on a logic- 
managed common pool of memory for 
switching between ports, while the shared- 
bus design uses a bus whose bandwidth is 
significantly higher than the accumulated 
demands of all attached ports. 

A multistage matrix switch is an array 
of switching nodes, each with two inputs, 
two outputs, and a control line. Any input 
can be directed to any output. A number 
of ATM switches use the multistage-ma- 
trix-switch design. Because ATM cells 
are fixed-length, each node switch in the 
matrix can be a simple, fast, low-cost part 
such as an ASIC (application-specific IC) 
or FPGA (field programmable gate ar- 
ray). Xilinx (San Jose, CA), the leading 
FPGA vendor, has done extensive re- 
search on multistage matrix switches, such 
as a Banyan or Benes, implemented in a 
single FPGA. 

ATM switches are not always based on 
the multistage-matrix-switch design. Fore 
Systems (Warrendale, PA) uses a variation 
on the shared-bus theme in its contention- 
less time-division architecture, and it has 
sold more ATM switches than anyone 
else—though that may also be a function 
of availability. Fore cites four advantages 
for TDM (time-division multiplexing): It is 
nonblocking, has a predictably low latency, 
provides integral multicasting without 
copying, and will support flexible inter- 
face speeds. 

Nonblocking means it won't prevent an 
incoming cell from entering the switch fab- 
ric, because the fabric has greater capacity 
than any possible load, Multistage-matrix- 
switch vendors have reduced, but not elim- 
inated, traffic contention in the switch 
fabric. Fore’s ForeRunner ASX-100 offers 
the lowest latency times for any ATM 
switch, though matrix switches are almost 
as fast. To perform a multicast, a multi- 
Stage matrix switch has to copy cells at ap- 
propriate switch nodes until it sends packets 
to the correct output ports; this adds traffic 
to the switching fabric. The ForeRunner 
sends only one copy of any cell onto its 
bus, and ports take it off as necessary. 


WANs at Speed 

Switching is an expensive proposition, 
though cheaper than replacing NICs and 
rewiring a network to gain speed. But for 
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wide-area applications, limiting costs are 
not for hardware but for data transmission. 
For instance, maintaining a connection be- 
tween Chicago and Minneapolis on a T32 
link—a 32-Mbps link equivalent to T1 
lines—costs close to $30,000 per month. 

The trick is to provide bandwidth on 
demand at all levels. Currently, most WAN 
connections are provided through PVCs 
(permanent virtual connections), whose 
parameters—but not necessarily routes— 
are established in advance. On the other 
hand, SVCs (switched virtual circuits) pro- 
vide resources as required, with billing ac- 
cording to use. SMDS (Switched Multi- 
Megabit Data Service) and Frame Relay 
vendors are expanding their SVC offer- 
ings, but some time-sensitive applications, 
like voice and full-motion video, really 
work best with the small cell size and short 
latency of ATM. Most WAN connections 
are supplied by routers, though the trend is 
moving from the circuit-switched router 
to the packet-switching variety. 


Virtual Networking 

One of the interesting and exciting possi- 
bilities of switch technology is virtual net- 
working—using software to create net- 
work user segments regardless of physical 
location or connection type. The goal is 
to make participants appear local to each 
other to facilitate communication. 

For a physical network, the network ad- 
ministrator can map out workgroups, es- 
tablish connections, and collect manage- 
ment data. In a virtual network, this is not 
so simple. In fact, at this point, virtual net- 
working seems to introduce more prob- 
lems for both network managers and users 
than it solves. For instance, how do you 
maintain routing address conventions if a 
user belongs to two or more networks? 
For that matter, can a single node exist in 
two virtual networks simultaneously? How 
do you guarantee data security? 


Where the Technology's Heading 

Switched networks will take us into the next 
generation of communications. Integrated 
voice, data, and imaging over any distance 
is only possible with the performance that 
dedicated bandwidth can provide. 

The promises of the Information High- 
way will come true only when people can 
economically deliver this power to every 
desktop. Switching is one of the key com- 
ponents that will make that happen. 8 
John Bryan is a freelance technology writer and 


consultant based in San Jose. California. You can 
reach him on BIX c/o “editors.” 
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At a certain point, 
everyone understands the benefits 
of RISC over CISC. 


In the debate over which microprocessor tech- 
nology is best for today's emerging computing 
needs, there's one point on which everyone 
can agree. 

It's the one in the middle of the chart to 
your left. And what it illustrates is that, over 
time, microprocessors 
powered by RISC technol- 
ogy will outperform those 
driven by 15-year-old CISC 
architecture. 

That's vital news for every- 


Update 
ج‎ 
In July, we shipped 
our one millionth 
PowerPC 601 


microprocessor, 
after just ten 
months of 
production. 


one who makes or uses 
personal computers. Because 
the fact is, it takes the extra- 
ordinary processing power of 
RISC chips like our PowerPC” family to drive 
today's and tomorrow's leading-edge computers 
and software. Which makes possible such inno- 
vative applications as realtime voice dictation, 
wireless networks, voice and handwriting recog- 
nition, and full-screen, full-motion multimedia, 
to name a few. 

Some of these startling capabilities are 
already at work in advanced PCs and work- 
stations. Two acclaimed examples are IBM's 
RISC System/ 6000 workstation and Apple's 
Power Macintosh" series, both powered by our 
PowerPC 601. Smaller, faster and less expen- 
sive to produce than non- RISC chips, the 601 
makes it possible for these systems to run faster 
than CISC-based models, yet cost roughly the 


same. 


PowerPC" 


Of course, all these advantages are hardly 
accidental. The fact 1s, because RISC (Reduced 
Instruction Set Computing) processors carry 
only the most frequently used instructions, they 
offer streamlined performance levels that CISC 
(Complex Instruction Set Computing) chips 
simply can't match. Specifically, the simpler 
instructions implemented in RISC processors 
are typically executed in one system clock cycle, 
while CISC instructions often take five or even 
fifty system clock cycles to execute. The result 
is that the average number of system clock cycles 
per instruction in RISC typically eliminates 
advantages touted by CISC manufacturers. 

And the best is yet to come. Since RISC- 
based PowerPC chips are built with IBM 
superscalar technology, we 
can all look forward to even 
greater performance benefits 
down the road. Right this 
minute, in fact, systems 
from palmtops to high-end 
workstations are under 
development utilizing IBM's 
PowerPC 603, PowerPC 
604” and PowerPC 620. 

To learn how IBM PowerPC microproces- 
sors can work for you, call IBM Microelectronics” 
Division at 1-800-PowerPC, ext. 1430 (OEMs), 
ext. 1440 (programmers) and ext. 1450 (end 
users). 

Once you know the facts about PowerPC, 
choosing anything less will seem pointless. 
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DIGITAL REMOTE ACCESS 


Digital phone links are finally becoming more widely available and fast enough to link 
remote LANs and workstations. Frame Relay, Switched 56, and ISDN are the services to look for. 


JEFFREY FRITZ 


— 7—5 || E emote access to enterprise networks 
| used to be in the same class with 
caviar, expensive limousines, and upper- 
class beach resorts—a luxury available 
only to a privileged few. Because connec- 
tions to corporate computing services from 
offices or homes required a fair amount 
of engineering by the telephone company 
and MIS, they were neither easy nor cheap. 
Changes required issuing phone company 
work orders and were frequently out of 
the question. Eventually, even making new 
connections became difficult, as unused 
copper pairs in the telephone company's 
cables became scarce. 

In addition, you needed a dedicated ter- 
minal to access corporate information sys- 
tems; this equipment was installed in cor- 
porate offices and perhaps a few remote 
locations but was too expensive to place in 
employees' homes. 

Today, as corporations move away from 
mainframe-based systems and onto LANs, 
terminals are being replaced by personal 
computers. PCs and LANs facilitate re- 
mote access to computing resources but 
don't, by themselves, solve the problems of 
remote connectivity. The key that unlocked 
the door to the remote office was the ar- 
rival of affordable, reliable digital telecom- 
munications services coupled with inex- 
pensive network hardware. A variety of 
digital telecommunications services now 
support remote connections to enterprise 
networks. Among the most common are 
Frame Relay, ISDN, Switched 56, and T1. 


Frame Relay Initially designed as a barrier ser- 
vice for ISDN (which in turn was origi- 
nally intended to be the front-end access to 
WAN [wide-area networks] and metro- 
politan Frame Relay networks), Frame Re- 
lay has become an independent technology 
based on the X.25 protocol. Normally, 
X.25 incorporates extensive error checking 
at every node in the circuit. Frame Relay's 
creators, assuming operation over reliable 
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are located too far from the central office to be 
eligible for digital service. 

While users have alternalives, however, they 
wait for the eventual deployment of digital ser- 
vices in their area. A variety of protocols have 
been designed to operate over analog modems. 
intended for remote TCP/IP network access. 

Terminal servers, bridges, and routers are 


head, so faster modems—nothing slower 
than 9600 bps—should be used for the con- 
nection. 
access protocols into their products. Apple's 
AppleTalk Remote Access allows a remote Mac 
to dial into an AppleTalk network. Network 
be a perfectly viable afternative if digital ser- 


digital links, removed the error checking to 
provide greater efficiency. 


ВОН Most RBOCs (regional Bell operat- 
ing companies—the offspring of the 
AT&T breakup) have considered ISDN to 
be, in one form or another, the mainstay of 
their residential and business telecommu- 
nications services. The problem is, they 
kept ISDN a secret, which has delayed its 
deployment and also confused users. The 
carriers generally believe that ISDN can 
meet the voice, video, and data needs of al- 
most every user. 

ISDN comes in two primary flavors: 
BRI (Basic Rate Interface) and PRI (Pri- 
mary Rate Interface). BRI ISDN offers 
what's called a 2B+D service (i.e., it has 
two 64-Kbps B [barrier] channels and one 
16-Kbps D [data] channel). PRI, at least in 
North America, has 23 B channels and one 
D channel; all PRI channels are 64 Kbps. 
Each B channel can support simultaneous 
and independent voice, video, or data con- 
nections. Therefore, one BRI can support 
voice plus two data calls; voice, video, and 
data; or multiple data calls. The choice is 
up to the user. 

It's becoming easier to order ISDN, but 
it's far from one-stop shopping. Recently, 
І attempted to get rates from Bell Atlantic 
for an ISDN business connection. It took 
three separate calls to two different Bell 
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Atlantic sales agencies before I had the in- 
formation in hand—and I knew exactly 
what I wanted. I pity the poor user who 
doesn't know what to ask for. 


Digital 56-Khps Service Older than ISDN, digital 
56-Kbps service is still popular, It comes іп 
two varieties: dedicated and switched. 
Dedicated 56 is a hard-wired service con- 
figured much like older copper circuits. 
Changes require work orders and several 
days. As with ISDN, Switched 56 can 
place calls to a variety of destinations. The 
user dials the connection, uses the service, 
and then hangs up. 

Switched 56 service has its flaws, in- 
cluding an intolerably long call-setup time. 
The telephone carriers' in-band signaling 
systems can set up only one node at a time. 
If multiple nodes are needed, setup can 
take a considerable amount of time (e.g., a 
coast-to-coast connection can take more 
than 13 seconds and in-state calls aren't 
much faster). This long delay is deadly to 
most network applications, which are like- 
ly to time out well before the connection is 
completed. 

Digital 56-Kbps service provides con- 
nectivity, but it's expensive. Generally, 
56-Kbps service costs more than ISDN 
and offers less than half the bandwidth and 
half the channels of a BRI. In some cases, 
56-Kbps service can be nearly as expensive 


as ТІ service. As a result, it is rarely used 
for residential connections. 


T1 The digital mainstay for corporate net- 
works, T! service has a bandwidth of 
1.544 Mbps and is commonly used to con- 
nect various enterprise network sites. A 
variant, called Fractional T1 is related to 
ISDN's PRI service; it breaks the T1 pipe 
into multiple channels. T1 lines are ex- 
pensive and thus are rarely run to home 
offices and small businesses. 


Personal Bridges 

The appearance of low-cost network de- 
vices is radically changing the deployment 
of digital services. Until recently, bridg- 
ing or routing equipment was expensive. 
Connecting a remote site required two 
bridges and a pair of CSU/DSU (channel 
service unit/data service unit) devices, or, 
for ISDN, a pair of terminal adapters. The 
total cost of all this gear was well over 
$30,000—far more than is to be spent for 
a single user. 

Today, full-featured ISDN Ethernet 
bridges, as well as internal PC cards that 
serve as bridges or routers, are available for 
under $2000. Single-user, "personal" 
bridges can be found for around $500—not 
much more than a high-speed analog 
modem costs—and that includes every- 
thing you require on the remote side, ex- 
cept for the PC, NIC (network interface 
card), and network software. This is a cost- 
effective way to connect homes and smail 
businesses to the corporate or university 
enterprise. 


Ramming 10 Mbps Down a 128-Kbps Pipe 
It's important to maximize the efficiency of 
slower-speed digital links used for remote- 
network access. And let's face it, even 128 
Kbps is slow when compared to typical 
network bandwidths. 

We've all seen what happens during a 
heavy storm when rainfall exceeds the ca- 
pacity of the storm drains—the streets get 
flooded and dangerous. The same holds 
for interLAN connections. LAN bandwidth 
is typically 10 Mbps for Ethernet and 4 to 
16 Mbps for token ring. ISDN's 64-Kbps 
channel achieves only a fraction of those 
speeds and, at first glance, seems inade- 
quate for connecting networks. 

In practice, this isn't really a problem. 
Although 100 users may share a I0-Mbps 
Ethernet network, each uses only a fraction 
of the available capacity. The entire band- 
width of a 64-Kbps ISDN link, however, 
can be devoted to a single user. In addition, 


PCMCIA Ethernet Cards. | 
Combining industry leading performance 


Token Ring. with a retail price of less than $200, 
TokenRx. A line of Token Ring network adapters EtheRx PCMCIA cards are setting new 
and multi-station access units that feature on-site Ethernet. standards for portable connectivity. 
B — support by IBM's own Customer Engineers. The Our EtheRx family of ISA and EISA Ethernet network interface Ш They are available in both 
| adapter cards feature 100% IBM driver compatibili- cards, dual interface pocket adapters, concentrators and trans- 10Base-T and 10Base2 
ty, the IBM designed TROPIC chip and a retail price ceivers provide solutions for a wide range of Ethernet connectiv- versions, support the 
of less than $400. ity needs. With uncompromised reliability and compatibility widest range of Type IT 
Seer a "plus value pricing, EtbeRx is the ideal Elbernet choice. compliant notebook, 
laptop and desktop systems and are | 
compatible with all popular network | 


operating systems. | 


OUR LARGE STRIDES IN MEMORY 
HAVE LED US INTO NETWORKING., 


Certified Compatibility. 

Kingston networking products 
are certified compatible with 

Notte Novell Netware, Microsoft 


Т. Kingston Reliability. More Information. 


2 Network users enjoy tbe same For more information on the Kingston line of networking 
SÉ reliability customers bave come products, contact your nearby Kingston dealer or call 


ЖЫ to expect from Kingston memory (800) 435-2620, (714) 435-2600 or fax (714) 435-2699. 
Windous for Workgroups and "е and processor upgrades. Every In Canada: Dynatech, Ltd. (416) 636-3000 or in 
LANManager, Artisoft LANlastic ::22 


oon vom is individually lesled prior to shipping, supported Mexico: MPS Mayorista 325-09-93 
and support every otber popular з by free comprebensive technical assistance and is backed L | |] or Ingram Dicom 328-11-11. 


network operating system including IBM by a five-year warranty, 


OS/2 Extended Edition 
and Banyan VINES. 


im Kingston 


THE INSIDE NAME IN UPGRADES 


All Trademarks, Registered Trademarks and Logos are of tbeir respective bolders. 


Circle 109 on inquiry Card (RESELLERS: 110). 


ЕО А Digital Remote Access 


not all network traffic needs to use the 
slower-speed link. Most LAN traffic re- 
mains local. Only traffic going from one 
LAN to another crosses the link, and this is 
typically only a small percentage of the 
total. Keeping local traffic local is the rea- 
son you connect networks with bridges or 
routers in the first place. 

Also, many existing network devices 
themselves—-repeaters, bridges, concen- 
trators, and NICs—act as bottlenecks to 
network speeds. Tests performed on pro- 
duction LANs at West Virginia University 
indicate that, on a |OBase-T Ethernet, user 
throughput is typically no more than 700 
Kbps. On a busy Ethernet or on one using 
slower NICs, actual user throughput can 
drop to around 300 Kbps. Using data com- 
pression, ISDN bridges can provide 
throughput greater than 210 Kbps. Thus, 
the apparent difference in bandwidth isn't 
nearly as marked as it first appears. 

West Virginia University has networks 
in which 50 users are connected through a 
single 64-Kbps ISDN channel. Because 
the users perform interactive work (pri- 
marily database lookups) rather than file 
transfers, their traffic requirements are rel- 
atively light. The connection is so efficient 
that the users can't tell whether they are 
connected through ISDN or directly to the 
remote network. 


Bandwidth on Demand 

Bandwidth management is the key to suc- 
cessful operation of digital links. Suppose 
that a network's connection requirements 


change—for example, additional remote 
workstations are added or a remote work- 
station begins performing highly data- 
intensive tasks—and the single 64-Kbps 
connection no longer provides enough 
bandwidth. To support users' needs, you 
simply add bandwidth to the connection 
in the form of additional B channels. 

ISDN network devices can aggregate 
multiple B channels into one virtual chan- 
nel. For example, many ISDN Ethernet 
bridges combine the two BRI B channels 
to provide 128 Kbps of aggregate band- 
width. This is achieved behind the scenes, 
using techniques such as Multilink or 
BONDing (bandwidth on demand). Mul- 
tilink is a software-based method for 
adding channels to the network connec- 
tion. BONDing does much the same thing 
in hardware. It is more expensive and 
takes longer to set up or change than 
Multilink, but it has found favor in video- 
conferencing applications. Whether Mul- 
tilink or BONDing is used, the result is 
the same—bandwidth is added as re- 
quired. Users and network applications 
are none the wiser; all they see is a wider 
data-throughput path. 

Multilink and BONDing are dynamic. If 
one channel is sufficient, only one channel 
is used. When the link needs to pass more 
traffic, the network device places more 
calls and adds channels as needed. When 
traffic demand falls off, the extra channels 
are dropped. Thus at ¢ 
any given moment, [8 
the network is using 


Remote user bridge places a call to the authentication bridge. 
Fj Authentication bridge validates the user. 


3| Authentication bridge instructs an open network bridge to call 
back the remote user's bridge and establish data connection. 
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only the number of channels it requires to 
handle the traffic across the link. This min- 
imizes connection costs. 


Filtering 

One of the most important ways to-equal- 
ize digital connections with higher-speed 
LANS is filtering, the elimination of un- 
wanted network traffic. For an enterprise 
network operating with a wide variety of 
protocols, filtering can add up to 30 percent 
more effective bandwidth. If you don't 
need to transport multiple protocols across 
the link, it's better to filter them out on 
the enterprise side of the network. 

Networks frequently contain multicast 
and broadcast packets, which are bad news 
for a narrow-bandwidth network connec- 
tion. They consume considerable band- 
width and, in many cases, represent su- 
perfluous traffic. Every network device 
receives multicast and broadcast traffic, 
and many devices generate it. On a large 
network, this represents a lot of traffic that 
isn't necessarily relevant to the remote 
user. A server on the enterprise LAN may 
simply be looking for a local client when it 
sends out multicast or broadcast packets. 
These quickly add up and, on a large net- 
work, can become quite numerous. This 
isn't much of a problem on a 1.544-Mbps 
T1 link, but it can make a big difference for 
slower links like ISDN. There have been 
cases of networks with over 128 Kbps in 
multicast traffic alone. 

While filtering can significantly reduce 
multicast and broadcast traffic, be careful 
not to eliminate them without first ana- 
lyzing whether network services will be 
adversely affected. Some network proto- 
cols actually require broadcast or multi- 
cast traffic. For example, a network can 
age out a remote workstation that hasn't 
been heard from in a while. If there is sub- 
sequent traffic for that workstation, the 
ARP (Address Resolution Protocol) won't 
find it in the device table entries, and the 
network may have to send out a broadcast. 
Also, if broadcasts are carelessly filtered to 
the remote workstation, the network won't 
be able to locate the workstation. 

Although not used as often as protocol 
filtering, address filtering can prevent 
packets from reaching particular devices on 
either side of the network. This might im- 
prove performance or add security options. 


Security for Remote Access 

There is an increased risk of unauthorized 
activity any time network access is given 
to more people. This problem is parti- 
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cularly acute with dial-up connections. 
Unless appropriate controls are in place, 
anyone can dial into the network. 

Remote network devices typically pro- 
vide some form of security. The most com- 
mon methods are ICLID (Incoming Caller 
Identification) and authentication. Digital 
services such as ISDN can automatically 
supply the telephone number of the calling 
party. Network devices can check the 
ICLID before accepting the call to deter- 
mine if the call is coming from a legiti- 
mate user. If the number isn’t —— 
recognized, the call is rejected. | 
This simple security procedure | 
isn't foolproof. It won't work 
if the call originates at a loca- 
tion that doesn't issue the | 
calling telephone number, 
and it can be fooled by us- 
ing call forwarding to route 
the connection through a 
second number. 

A better method of imple- | 
menting security employs user 
authentication. Here the remote ' 
bridge sends a password or a 
random number called a chai- 
lenge, depending on which authentication 
scheme is used. The network bridge com- 
pares the password with a stored string or 
performs a computation on the challenge. If 
they match, the user is authenticated and 
given access to the network. 

À separate authentication bridge can be 
used. As can be seen from the figure "Au- 
thentication at the Bridge," the authenti- 
cation bridge accepts calls from remote 
users. It verifies that the call originated 
from a legitimate bridge. The authentica- 
tion bridge then finds an open bridge in 
the network bridge bank, instructs the open 
bridge to call the remote user back, and 
drops the original call from the user. This 
arrangement not only provides security 
but also makes it possible to perform call 
billing and charge-backs from a central 
location. (For a more complete discussion 
of network security issues and available 
control measures, see "Distributed and Se- 
cure," June BYTE.) 


You Can't Get There from Here 

The network side of the remote LAN con- 
nection is important. Digital services are of 
little value if there isn't anything to connect 
to on the other side. It's one thing to install 
an ISDN, Switched 56, or Frame Relay 
line. It's quite something else to provide 
real connectivity through the digital net- 
work. Whether it's the corporate comput- 
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ing system, the Internet, or the NII (Na- 
tional Information Infrastructure), there 
must be a destination to connect to on the 
enterprise side. For the Internet and the 
NII in particular, many questions are yet 
unanswered: Who will provide network 
access? How will they do it? At what cost? 
How to coordinate network access is 
an increasingly hot issue. If normal tele- 
phone service was like these digi- 
tal connections, I would first 
have to send you a letter asking 


A transmission ts split and sent along two different routes, B1 and B2, but B1 takes 
significantly longer as B2, because it involves a satellite uplink. 


you what kind of phone you have. | need 
to know because my phone will only work 
with equipment that is from the same man- 
ufacturer. [f your equipment is different 
from mine, we can't talk. 

Sounds ridiculous, doesn't it? Unfortu- 
nately, this situation is very common in 
remote-network access. Before we can 
connect, I must know the answers to a 
number of important technical questions: 
What equipment do you have—a bridge 
or a router? What vendor made the equip- 
ment? Which network protocol or pro- 
tocols should be used? Can your phone 
network connect to my network? What 
network addresses can 1 use? Gathering 
all this information from every network 
you want to connect to would be a night- 
mare. This is a big problem with ISDN, 
which has many different flavors that don't 
all interoperate. 

Happily, Bellcore, the research arm of 
the RBOCs, has developed a standard that 
addresses some of these issues. Called N- 
ISDN (National ISDN), it provides for a 
series of progressive interconnection stan- 
dards for ISDN voice and data services. 
Currently, N-ISDN 1 and N-ISDN 2 have 
been widely accepted by switch vendors 
and service providers. Work continues on 
an even more robust version, N-ISDN 3, 
which is planned to be the final iteration. 

Many vendors realize that interoper- 


ability is critical to sales. The Enterprise 
Network Data Interconnectivity Family of 
NIU-F (the North American ISDN User's 
Forum) will soon release an interoper- 
ability agreement that will allow any ven- 
dor's bridge to talk to any other vendor's 
bridge. A similar agreement will cover 
router-to-router communications. (Sorry, 
no router-to-bridge agreements yet—aunless 
your router can pretend to be a bridge.) 
These won't resolve all the interoper- 
ability issues, but they're a good 
start. With full device interop- 
erability, national and interna- 
tional standards, and a simpli- 
fied way to order digital lines, 
| plug-and-play networking may 
yet be possible. 


Packet Resequencing 

Moving data between networks 
presents another interesting prob- 
lem. Consider a network in 
Washington, D.C., that is linked 
via a multiple-channel connec- 
tion to an enterprise network in 
New York City (see the figure 
"Split Telephone Routing"). The 
telephone network directs the call on chan- 
nel two over a fiber route directly to New 
York. But the phone system sends the 
channel-one connection via a satellite link 
that goes through Cincinnati before it 
reaches New York. Strange as this sounds, 
it happens all the time. Two calls placed 
one right after the other may routinely be 
given very different routings. The routes 
aren't necessarily short, either; the tele- 
phone company network uses least-cost, 
not shortest-length, algorithms for routing 
call connections. 

With the link in place, the Washington 
bridge is ready to send its traffic. The table 
"Putting Packets in Order" shows the 
sequence in which packets are placed on 
the two channels and the order in which 
they arrive at the destination. As the table 
shows, the bridge alternates channels, put- 
ting the first packet on channel one and 
the second on channel two. However, be- 
cause of the longer transmission delay on 
channel one, packet number two will arrive 
well before packet number one. In fact, 
for much of the transmission, New York 
will see two packets arrive from channel 
two for every one that arrives from chan- 
nel one. A very nasty situation. 

Some network protocols (e.g., TCP/IP) 
aren't bothered by packets that arrive out 
of sequence; they just rearrange them in 
the proper order. Other protocols may 
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Splitting messages into separate packets sent along parallel routes with different transmission 
times may mean that they arrive out of order and thus require resequencing. 


INPUT PACKET PLACED | 
ON CHANNEL SEQUENCE 


B1 transmission delay = 2 x B2 


come unglued, however. Their designers 
simply never considered the possibility 
that networks would be connected by mul- 
tiple links that can deliver packets out of 
sequence. 

There are two ways to deal with this 
problem. One is to place each protocol on 
a single link. Routers, even when using 
multiple channels, allow protocols to be 
delivered on a single channel. If there are 
three protocols on the network, it uses a 
separate channel for each. 

Resequencing the packets is more ele- 
gant, because it allows multiple links to 
exist behind the scenes, increasing band- 
width for all protocols. Any protocol's 
packets are sent over multiple links and 
then reassembled in sequence on the other 
side before being handed over to the re- 
mote LAN. This fools the protocol into 
believing it has a higher-bandwidth con- 
nection operating over a single link. And 
that makes every protocol happy. Many 
bridge and router products designed for 
digital links include internal algorithms 
that resequence the packets before releas- 
ing them to the network. 


Whose Network Am | on Now? 
Network protocols use numerical address 
schemes to determine where to send traf- 
fic. Each device on the network must have 
a unique network address, expressed as a 
number. If a computer runs multiple pro- 
tocols, such as TCP/IP, IPX, and Apple- 
Talk, it may require multiple addresses. 
Addresses are generally associated with 
the network that the computer is connected 
to. With dial-on-demand, however, re- 
mote users may need to connect to mul- 
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ARRIVAL PACKET OUTPUT PACKET COMMENTS 
(RESEQUERCED) 


tiple networks. They may link up with the 
corporate LAN to complete some work 
and then connect to a regional network to 
pass E-mail. 

This can present problems, because the 
network addressing numbers and naming 
conventions will change from network to 
network. The address that was correct for 
the first network is wrong for the second. 
This is dangerous; bad addresses can wreak 
havoc on enterprise networks. They can 
confuse network devices, cause conflicts, 
generate additional traffic, and cause re- 
mote-user and network problems as de- 
vices argue over which naming conven- 
tion or address number is really correct. 
Unfortunately, network numbers aren't 
easy to change; it usually means fiddling 
with a configuration file, something the 
casual user cannot and should not be ex- 
pected to do. 

The problem of network number as- 
signments for dial-in users has yet to be 
solved. Until it is, you should be careful 
when connecting to multiple networks. 


Bridge Loops 

It's all too easy to create bridge loops. Sup- 
pose an office in Cambridge, Massachu- 
setts, uses a bridge to connect to its cor- 
porate enterprise network across the river 
in Boston. A second bridge connects Cam- 
bridge to an office in Framingham, 20 
miles away. One day, the folks in Fram- 
ingham enhance their communications by 
installing a bridge link between Framing- 
ham and Boston. Unfortunately, neither 
they nor the Boston office mentions this to 
the Cambridge office. A triangle now ex- 
ists from Boston to Cambridge to Fram- 


ingham and back to Boston. Packets travel 
merrily around this loop, never dying. Be- 
cause bridges don't expect to encounter a 
loop topology, they usually contain no in- 
telligence to remove packets from the net- 
work. Therefore, the packets will travel 
forever around the circle. This condition is 
called /ooping, and it can be serious. 
Bridge loops can easily generate enough 
excess traffic to bring down an enterprise 
network. 

À protocol called Spanning Tree can 
overcome this problem. Unfortunately, 
many remote bridges don't support Span- 
ning Tree because it adds cost and com- 
plexity. In addition, it adds more traffic to 
the link. 

Since remote bridge calls can be con- 
nected and dropped at will, bridge loops 
are difficult to spot. Network managers 
have to be extremely careful to coordinate 
their network topologies to avoid bridge 
loops. Fortunately, this is seldom a prob- 
lem for networks using routers, which can 
deal with parallel routes and looping with- 
out difficulty. 


Making the Connections 

Despite these problems, digital services 
arc now a viable means of providing re- 
mote LAN access. Generally, the most in- 
expensive form of digital telecommunica- 
tions is ISDN. After years of unfulfilled 
promises and delays, it looks as if ISDN is 
finally beginning to flourish. A number of 
RBOCs have announced "ISDN Any- 
where” programs that allow you to order 
ISDN services even if your local phone 
company’s central office isn’t equipped 
to provide it. 

Clearly, our world is changing. Today 
there is more reason than ever to tie home- 
based and traveling workers to the corpo- 
rate umbilical cord. Full network-service 
capabilities allow efficient and effective 
work to be done in remote offices, on the 
road, or at home. Digital communications 
services are—at long last—ready to pro- 
vide remote access to a wide variety of 
networks. M 
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No longer underground...the best-kept 
secrets and profound programming tips 
have been liberated! You'll find them all 
in the new BYTE Programmer's 
Cookbook series — the hottest hacks, 
facts, and tricks for veterans and 
These books are 
accompanied by a CD-ROM or disk 
packed with code from the books plus 
utilities and plenty of other software 


rookies alike. 
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because to us, PC-to-UNIX | activity monitor, Xtrace 
integration is more than just debugger and Launch Pad. 
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more than just X-terminal In fact, everything you've 
emulation. [t means deliver- asked for- for adminstration, 
ing the power of the network for use, for development - 
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eXceed 4 for Windows is the for Windows. 
a i At Hummingbird, our goal in 
do just that. PC X server technology is to 
be either first...or first. 


Listen to what's in eXceed 4 


for Windows: Hummingbird was first to 


implement PC X servers for 
both DOS and Windows. We 


| A performance | 
optimized 32-bit PC X server. were first with Windows NT 
Simple one-step, and OS/2, and first with 
no-pain installation, making | Xpress, the fastest dial-up 
eXceed 4 easier to use than access to X over standard 
anything you've seen before. phone lines. 
Built-in eXceed BASIC, 


And once again we're first: With the 
best PC-to-UNIX connectivity package 
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TCP/IP network @ Themost costs better. 
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tware. | Network Adminis- 
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—" Windows reduce the cost of 
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Software Roundup LELE 


hemote-Control Windows 


NSTL evaluates six programs that let you control your PC remotely 


emote-contro! programs are a spe- 
R: category of communications 

application. They go beyond just 
connecting with another computer to ac- 
tually taking control of it. Connecting 
through phone lines and modems or 
through LAN connections, these programs 
can put all the resources of one PC, usually 
called the kost, at the disposal of a remote 
user's computer. The local PC screen (the 
remote or viewer) duplicates the host PC's 
screen: The keyboard enters characters di- 
rectly to the host PC, and the mouse moves 
the host PC's mouse pointer. The local 
screen constantly receives data from the 
host PC screen, detailing every change in 
status. Likewise, the keyboard sends data 
to the host PC every time a key is hit. For 
all practical purposes, the remote user may 
as well be sitting in front of the host PC. 

In the early days of remote-control soft- 
ware, most of us used these programs to 
access our office systems from home PCs. 
You could leave your office PC and mo- 
dem on with the remote-control program 
running in host mode. You could then call 
in and take control from the home PC, per- 
haps running Excel to update a spread- 
sheet file or using Freelance Graphics to 
create charts. You could also transfer files 
from your office to your home PC. Com- 
panies could also provide technical sup- 
port for PCs at remote sites via modem. 
Technicians could take control of a prob- 
lem PC at a remote site, view the problem 
directly, and fix it without spending hours 
on the phone or traveling to the site. 

A more recent use is 
to dial in (via modem) 
to a network-connect- 
ed PC at the office, log 
in, and run network ap- 
plications or update 
shared files on the net- 
work. Technical-sup- 
port use of remote con- 
trol has expanded to 
include connecting di- 
rectly through the 
company LAN. Help- 
desk personnel on the 
sixth floor of an office 
building can now use 
remote control through 


ReachOut Remote Control 
CoSession for Windows 
Close-Up 

Norton pcAnywhere for Windows 
Carbon Copy for Windows 
Remotely Possible/Dial 


the network to fix a problem on an execu- 
tive's PC on the eighteenth floor. 


The Windows Connection 
As Windows has grown in popularity, the 
demands made on remote-control com- 
munications have increased. A graphical 
interface such as Windows works with 
many times more screen data than older 
DOS interface programs— screen data that 
has to travel continuously over a relative- 
ly slow modem connection. Even with the 
faster modems now available, the response 
time for Windows applications over re- 
mote-control connections was not accept- 
able until remote-control programs writ- 
ten specifically for Windows emerged. 
This report evaluates the six remote- 
control programs most widely used for 
running Windows applications. Carbon 
Copy for Windows, CoSession for Win- 
dows, Norton pcAnywhere for Windows, 
and ReachOut Remote Control are Win- 
dows applications that have taken over 
from previous DOS-based versions. Re- 
motely Possible was introduced originally 
in Windows form. Close-Up is the sole 
DOS application we tested. Even though it 
is not Windows-based, it runs Windows 
applications and is positioned in direct 
competition with the other programs. For 
this issue, we did not consider programs 
that do not connect via modem. 


Smart Screen Refresh 
The bottleneck caused by modems can 
have a significant effect on the speed of 


remote-control operations. For the LAN 
versions of these programs, performance 
would be affected by the speed of a session 
link between two LAN workstations rather 
than a modem; however, since networks 
are many times faster than modems, this 
review concentrates on performance of re- 
mote control via modems. 

To boost performance, remote-control 
programs try to minimize the amount of 
data that needs to be transmitted. In the 
past, remote control worked by sending 
and refreshing the entire image of the host 
PC's screen to the remote PC every frac- 
tion of a second. The constant rate at which 
the screen images were sent to the remote 
PC was called the screen refresh rate. The 
remote PC's screen accurately reflected 
the host PC's screen as changes at the host 
PC would be included in the next screen 
refresh. 

Many times, a change is limited to a 
small section of the screen (e.g., moving 
the mouse pointer an inch, pulling down a 
menu, or highlighting an object), and only 
the changed data needs to be refreshed. 
The remote system can use the screen data 
it already has and just refresh the un- 
changed parts of the screen. By cutting out 
redundant screen-refresh data, a remote- 
control program can greatly increase the re- 
sponse time. 

Smart screen refresh is implemented in 
one form or another in Close-Up, CoSes- 
sion, pcAnywhere, ReachOut Remote 
Control, and Remotely Possible. It is not a 
standardized feature, which is to say that 
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some of the programs appear to filter out 
more redundant screen data than do others. 

Caches speed the performance of hard 
drives and memory chips, and they also 
work well for remote-control programs. 
The idea behind a cache is to keep recent- 
ly used data in a temporary storage area 
that is quickly accessible. If the data is 
soon needed again, it is much quicker to 
access it from the fast-access temporary 
storage area than to retrieve it from the 
original source. So, elements of a recently 
displayed screen are saved as a cache in 
extended memory. If the remote user re- 
turns to a recently displayed screen, the 
entire page redraws from the remote PC's 
screen cache, eliminating the need to trans- 
fer large amounts of data over the modem 
from the host. Screen elements that are of- 
ten redrawn from a screen cache include bit 
maps, text, and fonts. 

All the tested programs use caching to 
boost performance, although the effec- 
tiveness of the caching algorithms differs. 
The Page Redisplay performance test is a 
good example of a screen cache being em- 
ployed to redraw a screen. Close-Up's 
Photographic Memory caching is espe- 
cially effective. 


Efficient Communication 
Data transfer via modem is regulated by a 
communications protocol, which is a 
method for breaking the data stream into 
small packets and checking that each pack- 
et arrives intact. If a packet does not ar- 
rive intact (e.g., noise on the phone lines 
sometimes corrupts an individual packet), 
the protocol interrupts the data flow and re- 
sends the damaged packet. 

Each of the remote-control programs 


1 Hetries 


Highlights 


Fastest page redisplay 

Fastest -remote printing 
modification of system.ini and 

№ Doe m 

Drive redirection: | 

Fastest transfer of graphics file 

Fast video display 


Fastest overall file transfer times 
Largest number of programming 
features 


(зуд resolutions 
meu s 


Secur ity 
= П i d 


Best Eye be system 


Bidirectional file transter 


Fastest tránsfer of compressed files 


tested uses a proprietary transfer protocol, 
and the efficiency of the protocol has a 
significant effect on the speed of data trans- 
fers between modems. Packet size and er- 
ror-checking methods can speed or slow 
data transfers, depending on how they are 
set. Larger packets, for example, provide 
better performance when there is little 


ReachOut Remote Control, the top-rated program in the roundup, offers a strong set of features, Including 
security options. ReachOut supports password protection, automatic dial-back, reboot on disconnect, and 
encryption. 
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| programming 


No оло features 
` Slowest performance overall 


noise on the phone lines, because the pro- 
tocol need not resend corrupted incoming 
packets. But they hurt performance when 
there are higher levels of noise on the 
phone lines, because the larger packets 
take more time to be retransmitted. Some 
protocols pause as each packet is checked; 
others do not pause, or pause less often, 
allowing an almost continuous transmis- 
sion and providing significantly better per- 
formance. Again, with noisy phone-line 
conditions, this method can actually hurt 
performance, 

Another feature employed to improve 
performance, specifically during file trans- 
fers, is to compress files as they are sent 
and uncompress them at the receiving sys- 
tem. Depending on the level of compres- 
sion that can be attained, the time saved 
overall is more than worth the time it takes 
to compress and decompress the file. Car- 
bon Copy, Close-Up, CoSession, pcAny- 
where, and ReachOut Remote Control all 
use file compression. 

If the file will not compress, the time 
spent trying to compress it is wasted and 
slows performance. NSTL's File Trans- 
fer performance test illustrates this point. 
In this test, a compressed file is transferred 


Outstanding. 


Rene Magritte, Chateau des Pyrenees, SAOI C. HANS. New York 


Once in a while, something is created that goes Call us to find out more about how Hardlock can 


above and beyond the ordinary. provide your masterpiece with the security it 


Something better than the rest. deserves. 
In the realm of copy protection locks, the Hardlock™ 
copy protection system rises above the others in 
securing your applications against unauthorized use. 
Hardlock is the only lock that uses a programmable 
algorithm, far more complex to decode than simply 
reading the contents of a memory chip. Hardlock also 
features selectable anti-debugging and reverse 


engineering protection as well as protection against 


hardware emulators, which no other lock has. 


ENGINEERING INC, |B Мен! 
SERVING THE SOFTWARE INDUSTRY SINCE 1979 
i CD- 
Security. Quality. Technology | Software Protection - Data Security к 
Hardlock is state of the art. Phone 708-808-0300 - Fax 708-808-0313 UN 
distribution 


For DOS, Windows, Windows МТ, 05/2, Unix, Xenix, DES Single User, Network, CD-ROM Applications and More 
Rca mila! Mis Pc Alo Modi tah d S БА Med otiosa Ре е Room AH 0 бф 2 51 Pata Pec brat Po diee ai cim tri iata" 
For a distributor in Europe contact FAST Electronic GmbH, Tel: 49-89-53 98 00-20 Fax: 49-89-53 98 00-40 -In Brazil contact HT-MACH, Tel: 55-21-257-0314 Fax: 55-21-235-6808 
‘In Chile contact Datasoft S.A., Tel: 562-246-7443 Fax: 562-208-0591 - In Peru contact V.C.H.I., Tel: 51-14-440537 Fax: 51-14-475984 
‘In Mexico contact D.C. Computacion, Tel: 611-43-41, Fax: 611-46-41 
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twice, once with file compression enabled CoSession and Close-Up appear able to Remotely Possible doesn't compress 
and another time with it disabled. Carbon turn off compression when transferring a files, but it benefits from external compres- 
Copy, pcAnywhere, and ReachOut all have compressed file and so achieve the same sion because the V-series v.42 modems we 


faster times with the feature disabled. time for both tests. use for testing compress data automatically. 
continued 
CARBON COPY CLOSE-UP — COSESSION MORTON PCANYWHERE — REACHOUT REMOTELY 
FOR WINDOWS FOR WINDOWS FOR WINDOWS REMOTE CONTROL POSSIBLE/DIAL 

Configuration 

Load host program in upper memory e 6 * E ^ є 
Unload host without rebooting e © ә O ө ге! 
Access host within application О ® О О @ = 
Exit to DOS on host 3 ө Р) е e 
No modification of system.ini or win.ini О w O e o О 
TSR not required for 5 О О 9 O e 

Windows-to-Windows connections 

Üperating-system support 

DOS 4.0x ә © ® О © © 
DOS 5.0 € e ® © e e 
DOS 6.0 or higher e e е e © © 
DOS/Windows 3.0 Ф 9 0 9 Ф ê 
DOS/Windows 3.1 е 9 © o е a 
Windows NT @ @ © Q @ o 
OS/2 1.3 @ @ @ @ @ @ 
OS/2 2.0 @ © o Q @ @ 
О$/2 2.1х @ @ @ @ @ e 
Modems and eptimization 

Remote uses screen-refresh data only ө e e e e ө 
Remote uses "smart" screen-refresh data only О Ө ө 9 © е 
DTE rates to 115.2 Kbps Є ә o © © © 
Operates at 230.4 Kbps (DTE) Q 2 e О С © 
v.32bis high-speed modems e ^ 9 е ө Ф 
v.42bis compression modema e 9 e e Ф e 
Compression algorithm Е 2 9 e e О 
Video 

DOS graphics e 3 3 9 € e 
SVGA 800- x 600-pixel resolution [t ə o ө ө ө 
SVGA 1024- x 768-pixel resolution a О © e 6 ө 
Remote at highar resolution than host э @ ә ® © © 
Host at higher resolution than remote Ф ® @ © € e 
SVGA 1280- x 1024-pixel resolution 9 О e e L e 
Security 

User passwords e 9 © 9 e Ф 
Setup screen password D ә e [^ ө 9 
Password encryption ө 9 9 О e ө 
Data encryption O O © о ө ® 
Automatic dial-back ө ө e e © © 
Host can place initial call ® e э © © © 
Disable host screen/keyboard/mouse - - Ө © © © 
Disable remote screen/keyboard/mouse О О ә e ө О 
Remote initiates host reboot 5 9 9 ө е Ф 
inactivity disconnect О ® 9 e ө o 
Lock out remote directory access © O E O КЭ, O 
Intruder notification О О О Q e б 
Virus checking О Ф © © © ө, 
@ = yes: С = no. @ it remote display is EGA or better, 
(D Windows 3.0a. @ At additional charge to comply with government encryption standards. 
@ May run as a Windows session, not as a native application. © If viewer is restricted to Windows access only. 
@ Higher-resolution PC drops to match lower resolution in Windows. (Ф Checks its own executable files. 
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Remote control is a great way to access a computer by modem if 
there's no other option. But if you could accomplish the same thing 
faster and more easily. you'd probably drop it in a minute. 

Which is precisely what you can do once you have HotDisk® — 
the amazing new remote disk software from Smith Micro for both 
DOS and Windows. 

With HotDisk, you execute programs at your location while 
accessing up to 26 drives available to a host PC exactly as if they 
were on your own computer. Ás a result, you bypass the bottlenecks 
that bog down remote control and free the host to be used by some- 
body else because HotDisk operates invisibly in the background. 

HotDisk is simple to use, too, since it utilizes all DOS commands 
— including the easy-to-use COPY command for transferring 
files — as well as convenient drag and drop Windows capabil- 
ities. And it gives you transfer speeds of 1.200 to 115.200 bps. 
plus password protection, host = 
dial-back security and access SMITHMIK RO | 
rights for each user. SOFTWARE Li 

So call Smith Micro — the 
leader in telecommunication software — today at 1-800-964-SMSI 
for more information or to find out where you can get HotDisk. 

It's the remote control alternative worth getting excited about. 


you'll lose 
control. 


HotDisk is a registered trademark of Smith Micro Software, Inc. All other trademarks and registered trademarks belong to their respective companies. ©1994 Smith Micro Software, Inc 
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CARBON COPY CLOSE-UP — COSESSION NORTON PCANYWHERE REACHOUT REMOTELY 

FOR WINDOWS FOR WINDOWS FOR WINDOWS REMOTE CONTROL — POSSIBLE/DIAL 
File transfer 
Host full file transfer control e О e e О © 
Remote full file transfer control ө е е е е ^ 
Bidirectional file transfer О O e O O o 
Background transfer © Q o e e e 
Lock out remote file transfer О © c О € ð 
Lock out remote send function ө, ө € Ó ə Ə 
Lock out remote receive function O e в О О e 
Drag-and-drop transfer е O e b e © 
Sort files by name o €. e Ф 6 О 
Sort files by date/time © о О ® ® O 
Proprietary e e e e 2 eo 
ZMODEM O O о Ф e О. 
YMODEM O O O © © O 
XMODEM O о е! ® e е! 
Kermit О O О e e O 
ASCII О Ф O e © ө, 
Others О e О О О О 
Remote can exit host Windows session ө e e e e e 
Single voice and data line O a © ® ® © 
Phone directory ө e e ө e e 
User-definable dialing prefix © e о o e e 
Software chat mode е e e © @ ® 
Modem customization utility a е © О & # 
VT-100 terminal emulation O O О е 9 О 
V-52 terminal emulation О O О ө 9 о 
ІВМ 3101 terminal emulation О О O € O О 
TTY terminal emulation O € Q E © ө 
Other terminal emulations O О О e © О 
Programming 
Editable macros О О © О e О 
Learn mode for creating macros Q 0 ө; о О О 
Scripting language @ ө ө ө Q O 
Scripts prompt for user input ® Q © ә ® О 
Step through scripts for debugging О O ® О О О 
Check scripts for syntax errors ө; e © ө O O 
Varlables O о e € О О 
Subroutines with parameters 0 O © 9 ө; О 
DO... WHILE loops О О 0 O O O 
FOR...NEXT loops О О € О ө; O 
IF... THEN...ELSE statements O O ® Ф © O 
Case statements О О € Q О O 
Event-triggered automated scripts ® O © © @ O 
Time-triggered automated scripts @ э © ө ® O 
Script compiler O O ® е O O 
Miscellaneous features 
Display remote hardware information О О О O e О 
Display host hardware information o O ©. e © О 
Display host/remote connection information О О ® O © O 
Transaction logging n e 6 e © О 
® Using macros to access Carbon Copy as a DDE server. @ Via add-on module at extra cost. 
(9) During termina! emulation only. @) No ELSE. 
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Weve Got Lots Of New Ways 
To Help You Show Your Stuff 


Welcome to the monitor 
capital of the world. Where just 
the right CRT or LCD display 
is waiting for you. 

Take our new high-resolu- 
tion, flicker-free, 17-inch Super 
VGA "green" monitors. A low 
0.26mm dot pitch makes images 


For ful-time low power, no 
radiation and even more versa- 
tility, check out our handsome, 
new LCD monitors. 

Their active-matrix displays 
provide bright, sparkling color 
(and b/w) even when viewed 
from wide angles. They weigh 


crystal clear. And viewing is Loci LP PECIEO RCOIE RIOT less than six Ib. and can even 


easier on your eyes and body 
thanks to a special flat, square, anti-glare, anti-reflection, 
anti-static screen; low MPR II radiation standards and 
handsome ergonomic design. 
Their larger size and controllability make them ideal 
for complex Windows’, Mac* and SPARC? applications. 
They're easy on your pocketbook too. And not just 


because of their low initial price and two-year warranty. 


When “on” but inactive, power consumption goes 
down from 130 watts to less than 5 watts. Imagine the 
cost savings if you had ten monitors. Or a thousand. 


CTX 


be wall mounted. 

For even bigger shows, our low-cost LCD projec- 
tion panel can turn your whole wall into a computer 
monitor. It's flicker-free, shows millions of colors and 
comes complete with on-screen menus, freeze frame 
and enlargement capability, a patented overhead pro- 
jector light blocker, wireless remote control and its 
own rugged carrying case. 

More than one million CTX monitors were pur- 
chased by computer professionals in the U.S.A. last year. 
Call us today and find out why. 


cx Gr 


We just make great monitors. RM Led 


more information, contact AN Lam imc 27 USA Н 
—— BBS 909-594-8973 Southern 6624 Jimmy 
Ross Drive d 07407, 201-646-0707, Fax 20146 1998 


Street, Walnut, CA 91789, 909-595-6146, Fax 909-595-6293 Technical 


Region 500 Park Blvd., , Itasca, 
"Fax 708-285402 12 Southwestern Region 1225 E. Crosby Rd. Ste. A21. Carrollton, TX 75006, 214-416-9610, Fax 214-245-7447. 
©1994 CTX International, Inc. All brand names are trademarks or registered trademarks of their respective owners. 
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File Transfer 


Close-Up 


Close-Up 
CoSession 
pcAnywhere 


ReachOut Remote 


Remotely Possible 


Video Display 


Carbon Copy 
Close-Up 


pcAnywhere 
ReachOut Remote 
Remotely Possible 


Page Redisplay 


Carbon Copy 


Remotely Possible 


Remote Printing 
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ReachOut Remote 
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We tested performance of the remote-control 


Compressed File Database File 


Remote Printing 


0 100 200 300 400 500 800 700 
All times in seconds; lower numbers indicate better performance. 


programs using Compaq ProLinea 4/253 systems as the 


host and remote. The systems were equipped with 8 MB of RAM, DOS 6.2, and Windows 3.1. For the 
file transfer tests, we transmitted four different file types, because transfer speed can he greatly 
affected by how well the transfer protocol and compression algorithm match with the format af the file 
boing transferred. We used a two-page Word for Windows 6.0 document for the Remote Printing and 
Page Redisplay tests. The Video Display tests measure the programs’ speed displaying a series of 
(mostly) graphical files. We made every effort during the testing to optimize the performance of these 
programs. We conducted the tests at DTE speeds of 9600 bps and 57.6 Kbps. All times are in 
seconds; shorter bars indicate better performance, 
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Modem compression, however, generally 
doesn't match software compression. 


Resolving Resolutions 
When a remote user connects to a host PC, 
the assumption is that the screen data from 
the host PC will exactly fit in the screen of 
the remote PC. That assumption will be 
challenged if both screens are not at the 
same resolution. With Windows support- 
ing resolutions of up to 1280 by 1024 pix- 
els, one system may well be running in a 
higher resolution than the other. Most of 
the programs support a variety of SVGA 
resolutions (Close-Up supports up to only 
800 by 600 pixels), and all allow PCs with 
differing screen resolutions to connect. 
The programs handle different screen 
resolutions in several ways. Where the re- 
mote PC is at the higher resolution, the 
host PC's entire screen fits into a small 
window on the remote screen. If the re- 
mote PC is at the lower resolution, the 
host's screen will be too big for the re- 
mote's screen. The remote then displays 
one area of the host's screen, and you ac- 
cess the rest by scroll bars, mouse, or arrow 
keys. Close-Up takes a unique approach, 
forcing the higher-resolution PC to drop 
to the resolution level of the other PC. The 
other programs take approaches that are 
reasonably similar to each other, Reach- 
Out, pcAnywhere, and CoSession have 
scroll bars for moving around the host 
screen; Remotely Possible uses the mouse 
and arrow keys. Carbon Copy brings up a 
small box to represent the other screen. 


Security 

User passwords and a master password for 
the host PC are good precautions against 
unauthorized access. User passwords are 
individual passwords that remote users 
must enter during the initial connection to 
the host. The master password limits access 
to the screen where all the other user pass- 
words are edited. Without a master pass- 
word, anyone with a user password could 
open the password table and memorize or 
change the other individual passwords. All 
six programs support both user passwords 
and a master password. 

Automatic dial-backs are the next level 
of protection. À dial-back number is as- 
sociated with each log-in name and pass- 
word. When someone logs in, the call is 
disconnected and the host calls back a‘ the 
designated callback number. This Кең. ^s 
an unauthorized user with someone else's 
password from connecting unless the call 
is made from the legitimate password hold- 
er's phone (where the callback is received). 


continued 


THE BEST OF ITALIAN SOFTWARE 


IS LOOKING FOR 


DISTRIBUTORS WORLDWIDE! 


PHYSICS SIMULATIONS FOR WINDOWS 


A powerful and flexible two-dimensional | 
computer-assisted design program, 
with professional performance. As well as 
covering all manual design techniques, 
thanks to the speed and 
ease of design given by 
the program interface, 
EXTRACAD II allows the US$ 69 
execution of mechanical disce ДА 
architectural, chemical, 
electronic and civil design, 

MS-DOS VERSION 


as well as many others. Available 
in several languages 


EXTRAMATH 
FOH WINDOWS 
Function calculation | Se 

for Windows isa X 


An excellent program for physics studies, 
divided into Experiments, Dictionary and 
Test. Initially it is ru to simulate 
physical models (with the possibility of 


altering boundary conditions) with result 
display both on video and on paper. The 
Dictionary functions allow easy search of the 
laws of kinematics. Finally, it is possible to 
carry out easy tests for self evaluation. 


USS 29 


SUGGESTED 
PRICE 


Available 


MS-DOS VERSION 


in several languages 


F INSON 


Via Montepulciano, 15 - 20124 Milano (ITALY) 
Tel. +39-2-66987036 - Fax +39-2-66987027 


useful tool for 

the analysis of 
mathematical 
functions. The 
program allows 
the plotting of 
functions, the 
calculation and 
plotting of second 
differential and 
primitive functions 
(maxima, minima, 
flex points and | 
zeroes), the m | J 
calculation of limits, is 
defined integral PE 
functions and more. in several languages 


MS-DOS is а trademark of the Microeott Corporation 
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CoSession Host Control Center <RemotePC> 
| File Connection Accessories Setup 


Cena Win ra рон cid onary ciiay. te qutd io adiit guid, partici ta Me Weebl vl 
video display tests, two very important performance categories. CoSession's feature set is extensive, and it will 
operate at a DTE rate of 230.4 Kbps, one of only two tested programs to do so. Some aspects of the program are 


difficult to learn. 


The dial-back feature should not be con- 
fused with a roving callback, which will 
call the remote user at any number. Roving 
callback is a convenience feature primar- 
ily used to reverse long-distance charges 
incurred during a modem connection. All 
six programs support automatic dial-backs; 


Carbon Copy for Windows 2.0 
Modem snd LAN combined 

Microcom, Inc. 

500 River Ridge Dr. 

Norwood, MA 02062 

(617) 551-1000 

Circle 1078 on inquiry Card. 


Norton-Lambert Corp. 

P.O. Box 4085 

Santa Barbara, CA 93140 
(805) 964-6767 

Circle 1079 on inquiry Card. 


CoSession for Windows 1.0c 
ne ee E ьн $199 
LAN (up to 25 wothatstions) —Á— 5295 

Triton 

200 Middlesex Tnpk. 

isefin, NJ 08830 

(800) 322-9440 

(908) 855-9440 

Circle 1080 on Inquiry Card. 
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Carbon Copy, Close-Up, pcAnywhere, and 
ReachOut Remote Control support roving 
callbacks. 

Encryption is probably the ultimate level 
of security. Users worried about phone- 
line tapping or eavesdropping should 
choose a program with the ability to en- 


Norton peAnywhere 1.0 
Modem end LAN combined 

Symantec Corp. 

10201 Torre Ave. 

Cupertino, CA 95014 

(408) 253-9600 

Circle 1081 on Inquiry Card. 


ReachOut Remote Control 4.0 


Ocean Isie Software 

1201 19th Place 

Vero Beach, FL 32960 
(407) 770-4777 

Circle 1082 on Inquiry Card. 


Remotely — 4.00 
A INTR eS $199 
LAN (untlmited users 45 one site) 

Avalan Technology, Inc. 

P.O. Box 6888 

116 Hopping Brook Pk. 

Holliston, MA 01746 

(508) 429-6482 

Circle 1083 on Inquiry Card. 


crypt the log-in password upon log-in, or 
even all the data during the connection. A 
line tap would be able to intercept only 
gibberish, because it would not have the 
encryption key needed to translate the gib- 
berish back into meaningful data. All the 
programs except pcAnywhere support 
password encryption. Data encryption is 
supported by CoSession, ReachOut Re- 
mote Control, and Remotely Possible, but 
because of strict federal regulation of data 
encryption products, users should arrange 
with their software dealer to make sure it is 
included with their purchase. 


Remote-Control Choices 

Close-Up, with support for more than 600 
modems, includes more than three times 
the drivers of any other program. It pro- 
vides excellent performance when redis- 
playing a screen on the remote system, 
thanks to its built-in Photographic Memory 
caching. Users will find this especially 
useful when moving through a multipage 
document. Usability is hampered by the 
absence of on-line help throughout most of 
the program and the lack of icons and win- 
dows such as the other programs offer. 
Close-Up is notable for its ability to work 
with third-party virus-checking programs. 

CoSession is a strong program in near- 
ly every category. Its speed is quite good, 
particularly in file transfer and video dis- 
play tests—two important performance 
categories. CoSession's feature set is ex- 
tensive, and it will operate at a DTE rate of 
230.4 Kbps, one of only two tested pro- 
grams to do so. It has excellent on-line 
help, but some aspects of the program are 
difficult to learn. 

No other program matches the all- 
around excellence of ReachOut Remote 
Control. It delivers in almost every cate- 
gory, with the fastest overall performance, 
the highest usability rating, and the most 
features. Testers unanimously rate it num- 
ber one in the general usability evaluation. 
ReachOut also offers a built-in virus check- 
er. With its optimal mix of performance 
and power, ReachOut should handily meet 
any remote-control needs. B 


_ This report contains the results of The Soft- 

ware Digest Ratings Report, a monthly 
publication from the National Software Test- 

ing Laboratories (NSTL). To obtain com- 
plete test resulis and in-depth analysis, con- 
tact NSTL (Р.О. Box 551, Hightstown, NJ, 
08520, (609) 426-7070, fax (609) 426- 
5434). BYTE and NSTL are operating units | 
of McGraw-Hill, Inc. 
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“Ж 
you 

NN work 
al away from 


the office, or need to 


provide remote support, get 
the product that's ideal in the 
field. ReachOut Remote Control. It supplies the 
power to remotely control any PC running 
Windows or DOS. From anywhere. To: 
anywhere. View a remote PC's screen in 
one Window while working 
locally in another Window. 
Use ReachOuts exclusive 
Remote Clipboard to cut and paste 
data between the two. Transfer files 
at record breaking speeds. Even 
INFO — files 
WORLD tween two PCs. 
ReachOut has earned three 
major awards in the past 18 months. The latest 
being “Product of the Year” for 1994 from LAN 
Magazine. Which goes to show that ReachOut is 
one powerful networking tool. InfoWorld 
proclaimed “ReachOut offers superb screen, 
mouse, and file transfer speeds and provides as 


Rated 


Number One 
I 
The 


many security options as 
Sing-Sing. Operation is as smooth 
as silk.” InfoWorld rated ReachOut as #1 and 
awarded it their Buyer’s Assurance Seal. And 
PC Magazine UK confessed ReachOut “was the 
only remote control program that worked right 
out of the box.” They named ReachOut The 
Editors Choice and called it a top P7 
notch value. The new ReachOut | 
Version 4.0 for Windows 


continues the 


tradition of 

excellence with support for all 
high resolution monitors up to 
1280 by 1280 with 256 colors. 
What's more, it makes no 


n 
Field 


much as 40% faster than the version 
InfoWorld had reviewed. 
So dont settle for anything less than ReachOut. 
Call us toll free now for more information or 


modifications to the Windows 
initialization files. And speed is as 


for the ReachOut dealer nearest you. 
1-800-677-6232. And then be the best in your 
field, with the best in the field. 


1201 19th Place 
Vero Beech, Florida 32960 U.S.A. 


Phone (407) 770-4777 Fax (407) 770-4779 
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Dig, Fast IDE Drives 


The first high-capacity IDE drives show a lot of promise, particularly If 
you have а local-bus system that supports them well 


DAVID ESSEX 


he need for fast, high-capacity 
[ hard drives has recently chal- 
lenged the well-established popu- 
larity of the ATA (AT Attachment) inter- 
face used with IDE drives. The low cost 
and relative technical simplicity of IDE 
drives are little help when the data-stor- 
age requirements of workstations and mul- 
timedia machines push against a BIOS- 
and DOS-imposed 528-MB capacity lim- 
it. Further, on local-bus systems, ATA's 
2- to 3-MBps data-throughput rate is no 
match for the nominal 5- to 20-MBps rates 
of the SCSI bus, putting IDE at a speed 
disadvantage in multimedia environments. 
To meet this challenge, last year hard- 
ware and system software makers began 
updating the ATA standard— pushed 
somewhat by an Enhanced IDE standard 
proposed by Western Digital (see "IDE 
Takes Off," March BYTE). Parts of West- 
ern Digital's proposal relating to increased 
capacity (well beyond 528 MB) and high- 
er ATA bus throughput were adapted by 
the SFF (Small Form Factor Committee), 
an ad hoc industry group. The resulting 
SFF proposal is now in the hands of ANSI, 
where it could pick up other enhancements, 
such as CD-ROM support, on its way to 
becoming known as the ATA-2 standard. 
A few (540-MB) drives began imple- 
menting the SFF guidelines last year. This 
past spring and summer, larger, faster 
drives arrived, and they are the subject of 
this roundup. All offer burst data transfer 
rates over the ATA interface of at least 
11.1 MBps. The performance story re- 
mains more complicated, however, as the 
data density of magnetic media, spin rates, 
and efficiency of read/write head move- 
ment continue to play major roles. The 
point is well illustrated by the varying 
throughput and seek speeds exhibited by 
the reviewed drives, which range in size 
from 540 MB to 1.08 GB. 


in the Channel 

The eight IDE drives reviewed here are 
representative of hard drive manufactur- 
ers' latest efforts to bring drive electronics 
up to speed with local-bus systems and 
improvements in the mechanical aspects 


of drive architecture. Standard ATA data 
transfers going over the typical ISA bus 
are limited to a bandwidth that cannot han- 
dle the faster stream of bits created by 
newer drives. Growing ever smaller, these 
drives have more densely packed platters 
with drive heads that are themselves get- 
ting smaller, lighter, and quicker, both me- 
chanically and electronically. Even when 
matched with higher-throughput local-bus 
computers, IDE drives could not match 
SCSI rates, because the CPU's standard 
way of controlling throughput (called Pro- 
cessor I/O, or PIO) did not let it recognize 
when 100 percent of the shared local bus's 
bandwidth was available for data transfers. 
The solution to faster PIO, implement- 
ed on all the reviewed drives, is called flow 
control using IORDY (the I/O Channel 
Ready line on the ATA bus). Flow control 
lets the drive electronics regulate the CPU's 
data transfer functions so the drive can re- 
liably communicate with the bus at higher 
speeds. The SFF has standardized new 
ATA timings using flow control (called 
PIO Mode 3) at 180 nanoseconds per cy- 
cle. The result, in theory, is maximum in- 
ternal transfer rates, or burst rates, of up to 
11.1 MBps. That translates into at least a 
doubling of effective data transfer rates, a 
result more or less borne out by the BYTE 
benchmark tests. I measured sustained 
buffer-to-host rates as high as 7 MBps. 
An alternative method, Fast Multiword 
DMA, uses the computer's DMA con- 


Micropolis Taurus 

BM 4110A, the 1-GB IBM 
™ 0662 Model A10, the 
-] 540-MB Seagate 

-| STS660A, the Western 
Digital Caviar AC2540, 
the 728-MB IBM DSAA- 
3720, and the 540-MB 
| Quantum ProDrive LPS 
d 540AT. Not included in 
the photo are Seagate's 
1-GB ST31220A 
Medalist 1080 and 
Western Digital’s 1-GB 
Caviar AC31000. 


troller instead of the CPU to handle data 
transfers between the drive and system 
memory. SFF defines Mode | DMA trans- 
fers to allow burst rates of up to 13.3 
MBps, roughly equivalent to PIO Mode 
3. (A new PIO Mode 4 offers burst rates of 
up to 16.6 MBps and shows up here only 
on the 1-GB ІВМ 0662 Model A10 and 
Seagate ST31220A, although systems 
weren't available at review time to sup- 
port or test these rates.) 

Faster throughput was not the only IDE 
improvement I hoped to observe in the 
tested drives. The SFF proposal provides 
two translation schemes that let DOS- 
based systems break the 528-MB barrier. 
The first, CHS, involves a simple transla- 
tion between the slightly incongruous 
cylinder-head-sector parameters in the sys- 
tem BIOS and those in the drive firmware. 

The second scheme, LBA (logical block 
address), translates the CHS information 
into a 28-bit address that can be used by 
the operating system, device driver, and 
drive interface. All the reviewed drives 
support the more advanced LBA standard, 
but they use the simpler CHS in older sys- 
tems with BIOS code that doesn't support 
LBA. Many newer systems also support 
only CHS, because it's more difficult to 
modify a BIOS to support LBA. The CHS 
scheme has an upper capacity limit of 8.4 
GB—enough for now. 

Small size and energy efficiency are 
two more benefits common to these drives. 
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Tests were done on a Compaq Deskpro XE 450 with a 50-MHz 486DX2 CPU and built-in local«bus IDE support. 
For all tests except the OBench Data Access Time, longer bars are better. The NSTL PLATT 
results ars given as a geometric mean of weighted, indexed raw results. 


Results from three different hard drive tests show a fairly consistent performance picture, with slight jostling of relative positions between tests. Bigger drives generally 


do better because they use the latest technology. 


None is more than 1 inch high; Seagate's 
540-MB ST5660A is only 0.75 inch high 
(it's also smaller than the others in length 
and width). These reduced dimensions will 
allow computer manufacturers to continue 
downsizing system boxes. In addition, the 
drives all boast low wattages, helping to 
meet federal government procurement re- 
quirements specified in the Environmental 
Protection Agency's Energy Star program. 


Drive Testing 

I used two PC systems to test the hard 
drives: a Compaq Deskpro XE 450 (50- 
MHz 486DX2) and a Zeos Pantera (60- 
MHz Pentium). Each system provided a 
built-in local-bus IDE connection and a 
BIOS that supports IDE drives larger than 
528 MB. The Compaq was a year-old ISA 
system with a 170-MB Conner IDE drive; 
the Zeos was a more recent PCI (Peripheral 
Component Interconnect) design with a 
425-MB Western Digital IDE drive. In 
both systems, the host drive was config- 
ured as an IDE master and the test drives as 
slaves, using the appropriate drive jumpers 
if necessary. 

I used three tests: the file I/O parts of 
BYTE's low-level DOS benchmark, Quan- 
tum's QBench 1.30, and NSTL's PLATT 
(Page Level Availability Time Test) (see 
"Lab Report: 32 High-Speed Hard Drives," 
September 1993 BYTE). Each test takes 
its own read on the complexities of drive 
performance. 

The BYTE file I/O test measures read 
and write I/O from the DOS file level. 
QBench works at the BIOS level, mea- 
suring sequential and random reads and 
writes. It produces a weighted average of 
access times and data transfer rates based 
on profiled DOS applications (65 percent 
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sequential I/O, 35 percent random; 60 per- 
cent read, 40 percent write). 

The NSTL PLATT benchmark is based 
on a profile of hard drive activity mea- 
sured from Windows business applications 
running with Microsoft's SMARTDRV 
caching program. The access-time results 
from 12 tests, a mix of random and se- 
quential read and write operations, are 
weighted and averaged according to the 
Windows profile. One part of the PLATT 
allows calculation of sequential throughput 
(dividing the 16-KB block size by the re- 
turned access time in milliseconds). 

The age difference between the two test 
systems influenced drive installation and 
performance. While the Compaq auto- 
matically worked with the two Western 
Digital drives and the 1-GB Seagate, it re- 
quired utility software such as OnTrack's 
Disk Manager (provided with many of the 
drives) to recognize the other drives, and it 
wouldn't work with the 540-MB Seagate 
unit unless set for 528 MB. The BIOS in 
the newer Zeos system recognized and 
worked with all tested drives, automati- 
cally configuring to their maximum ca- 
pacity through a setup menu selection. 

The Zeos, with its more sophisticated 
IDE controller, got much higher through- 
put rates in many of the tests, showing that 
the system can be a bottleneck with new, 
faster drives. Testing the five biggest drives 
on both systems showed that the 1-GB 
IBM 0662 Model A10 picked up the great- 
est throughput benefit from the faster sys- 
tem; the Micropolis Taurus 4110A, the 
728-MB IBM DSAA-3720, and the West- 
ern Digital Caviar AC31000 showed inter- 
mediate gains. The 1-GB Seagate drive 
made smaller but still substantial through- 
put gains. The fastest measured throughput, 
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7 MBps, came from the 1-GB IBM drive 
on a PLATT sequential-read test that pulls 
most of its data from the drive's built-in 
buffer. The test system's ATA bus speed 
had no effect on access-time tests. 


IBM DSAA-3720 and 0662 Model A10 
Although the two IBM drives differ from 
each other substantially, both employ the 
magnetoresistive head technology invent- 
ed by IBM. Magnetoresisüve read and 
write heads require fewer copper coils and 
material layers than standard thin-film 
heads. The benefit, according to IBM, is 
smaller, simpler heads that allow higher 
data density and better durability. Both 
IBM drives also employ digital read chan- 
nel electronics that allow reliable reading 
of more densely packed data (see "Digital 
Hard Drives," March BYTE). 

These two [BM drives do, in fact, have 
some of the highest track density of the 
group (as high as 4300 tracks per inch for 
the 728-MB DSAA-3720), and the 1-GB 
0622 claims a top-rated MTBF (mean time 
before failure) rating of 500,000 hours. 

The 1-GB IBM drive's smaller, more 
efficient heads and higher data density do 
not seem to give it any overall performance 
advantage over the 1-GB Micropolis Tau- 
rus, however. The Micropolis makes up 
in access time what it loses in data transfer 
rate. In the file I/O test, the Micropolis 
drive bested the field and exceeded the 1- 
GB IBM unit's speeds by 3 percent to 13 
percent. The IBM drive fared better in the 
NSTL PLATT benchmark, where its high- 
er throughput slightly edged out the Mi- 
cropolis drive's quicker access times. 

The IBM unit did slow down in the 
PLATT sequential test that accesses 
four areas of the drive simultaneously (an 


The only statistics package 


“The best general-purpose statistics 
ргодгат”* just got better 
For more than 10 years, SYSTAT, Inc. 
has been producing accurate, com- 
prehensive statistics and graphics 
software. SYSTAT 6.0 for DOS, the 
latest version of the highly-rated 
SYSTAT package, brings you new 
dimensions of power and function- 
ality. A broad array of data handling, 
statistics, and graphics features have 
been added to the package. SYSTAT 
can accommodate larger data sets 
than ever before: the program has 
been rewritten to let you analyze 
data files with thousands of variables 
and unlimited records. SYSTAT for 
DOS now supports extended mem- 
ory, to allow for very large, complex 
analyses. And, SYSTAT's graphics are 


For mora information call or write: SYSTAT, Inc., 1800 Sherman Avenue, Емап оі! 
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SYSTAT 


you Il ever need. 


now object-oriented, so you can 
modify them with ease, and rotate 


all 3-D graphs to any perspective. 


From basic to advanced statistics 
All versions of SYSTAT provide 

a full range of statistical analyses, 
including: в frequencies m ¢ tests 
m multi-way cross-tabs m nonpara- 
metric statistics m correlations 

п linear, multiple, and stepwise 
regressions ш ANOVA ж ANCOVA 
m repeated measures m factor 
analysis ш cluster analysis m multi- 
dimensional scaling ш Box-Jenkins 
ARIMA models m Fourier analysis 
= principal component analysis 

а means models m post-hoc tests 

= time series m nonlinear modeling 
а loglinear modeling. 

SYSTAT 6.0 for DOS adds several 
new analyses to the SYSTAT package: 
m design of experiment procedures 
for quality control, including 
D-optimal, Taguchi, Plackett-Burman, 
Box-Behnken, and other designs 
а matrix algebra commands and 
functions а RAMONA, a powerful 
path analysis procedure. 


5, Finland: 


NEW 


SYSTAT "6.0 for DOS 
Call for Introductory Pricing 


New! QuickGraphs & 3-D Charts 
SYSTAT 6.0 for DOS provides Quick- 
Graphs, plots that are automatically 
generated with each analysis. New 
3-D bar, pie and ribbon charts give 
you three dynamic ways to present 
your analysis results. The package 
now also supplies Shewhart, Pareto, 
and CUSUM charts for quality con- 
trol. Other SYSTAT graphs include: 
а box plots в density plots m function 
plots æ icon plots ш probability 
plots а quantile plots ш stem-and- 
leaf plots m 2-D and 3-D scatterplots 
a maps with geographic projections 
в contour plots. 


SYSTAT for Windows & Macintosh 
SYSTAT (version 5) is also available 
for Windows" and Macintosh® All 
SYSTAT data and graphics files are 
compatible across platforms. 


“SYSTAT (for Windows) — with 
its superb graphics, high-quality 
statistical algorithms, and 

| reasonable price — is an excellent 

ic choice." PC Maganne 
Whether you use DOS, Windows or 
a Macintosh -with SYSTAT you're 
using the best statistics and graphics 
software available. 


To order SYSTAT (with a 60-day 
money-back guarantee), or to 
request more information, call: 


708-864-5670 


For Windows circle 142, 
For IBM/DOS circle 143. 


inais 60201-3793. Tel:708.884.5670, Fax: 708.492.3567 


в. 


,692.3800, France: 33.76.418508, Germany; 49.55.4272075, 


indication of server capability), 
but it was still as fast as or faster 
than any other drive but the Mi- 
cropolis Taurus in this test. Both 
1-GB drives have a large (512- 
KB) buffer, so differences in 
caching algorithms are the most 
likely reason for the IBM drive's 
performance drop-off. 

IBM's 728-MB DSAA-3720 
has the smallest cache in the 
group (96 KB), and, at 4500 
rpm, its rotation is slower than 
the 1-GB drives'. But it com- 
pares favorably to the 1-GB IBM 
drive for multimedia uses, be- 
cause it doesn't have to perform 
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TCAL (thermal recalibration), a Running on a 60-MHz Zeos Pentium system with a more sophisticated IDE interface 
periodic compensation for heat- than the 50-MHz Compaq 486 Deskpro had, several of the drives improved markedly 
in throughput results, as shown here by the QBeach test. The 1-GB IBM and 

Micropolis drives showed the strongest benefit. 


induced mechanical changes 
that can translate into lost video 
frames. (Some of the other reviewed drives 
don't need to do TCAL, either.) IBM says 
it's preparing a workaround to mitigate 
TCAL’s effects on the 1-GB drive. 

The small cache may be one reason why 
the 728-MB drive has lower throughput 
than two of the smaller (540-MB) drives 
when, theoretically, its higher track and 
areal density would let it pump bits faster. 
In the file I/O tests, the 728-MB IBM drive 
generally falls slightly behind the 540-MB 
Quantum and Seagate units, although it 
passes two 1-GB drives on the Pentium 
QBench test. 


Micropolis Taurus 4110A 

As noted above, the 1-GB Micropolis Tau- 
rus performs slightly better than the 1-GB 
IBM drive even though it lacks the data 
density advantages of magnetoresistive 
technology. It avoids some of the downside 


IDE HARD DRIVE FEATURES 
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Big, Fast IDE Drives 


On a Faster System 


of high capacity by employing five platters. 
It thus has two more than the three-disk 
IBM drive, giving it an edge when per- 
forming nonsequential seeks on large files 
(measured by the Short Seek and Long 
Seek tests in the PLATT benchmark). 
The Micropolis can confine such files to 
a narrower range of cylinders (tracks that 
are the same general distance from the 
drive spindle) because the extra disks allow 
more capacity per cylinder. In other words, 
the more stacked up the cylinders, the short- 
er the distances the read/write heads must 
move when randomly accessing in a file. 
Both IBM and Micropolis state that the 
1-GB drives’ 5400-rpm rotational speeds 
reduce latency time (the time it takes for 
the requested block to pass under the head 
once the head has arrived at the correct 
track) to 5.56 milliseconds. This is an eas- 
ily proved mathematical verity and, cou- 


Щ Zoos Pentium (60 MHz) 


Bg Compaq 486DX2/50 


pled with the low average seek 
time (8.5 ms) claimed for both 
drives, should lead to quick data 
access. In those tests measuring 
random-access times in the Win- 
dows-oriented PLATT bench- 
mark, the two drives did better 
than all the others, with the 
Micropolis generally faster than 
the IBM. In the DOS-oriented 
QBench test, however, the two 
Western Digital drives were fast- 
est in data-access-time tests. 
Using more disks contributes 
to the Micropolis's high $739 
street price, but then Micropolis 
offers an industry-leading five- 
year warranty. (IBM offers a 
five-year warranty on its 1-GB 
IDE drive but not on the 728- 
MB unit.) Those looking to push 
the capacity limits of the IDE interface 
ought to seriously consider this drive. 


Quantum ProDrive LPS 540AT 
While the ProDrive LPS 540AT is larger 
than 528 MB and supports fast local-bus 
transfer modes, it won't be Quantum's 
fastest or largest IDE drive by the time 
you read this. Quantum's new 540-MB 
Lightning drive should be faster, and a 
730-MB version of the Lightning will be 
larger. While relatively slow in the group 
reviewed here, the ProDrive LPS 540AT is 
still a fast drive with an attractive price. 
The drive supports PIO Mode 3 and Fast 
Multiword DMA, so the ATA interface 
throughput can potentially match the drive. 
However, in both the access-time mea- 
sures important for random file I/O and 
the throughput measures important for se- 
quential file I/O, the drive placed well back 


Specs like these can give a good picture of a drive's capabilities, although they do not take into account one important attribute: the effectiveness 
of the caching algorithms for the drive's built-in cache. Larger drives get the best technology—for example, the higher (5400-rpm) spin rates 
for the 1-GB IBM and Micropolis drives. They also have higher MTBF ratings and the longest warranties. 
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DISKS NO.OF HEADS/ SPIN AVERAGE 
RECORDING RATE LATENCY 


SURFACES (RPM) — (M8) 


556 
| 667 


6.67 


3 6/6 
*Track-to-track, Including settling time; hyphen separates read and write values where necessary 
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| 
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in the pack (though rarely last). Among 
the three 540-MB drives reviewed here, it 
placed second in sequential-access tests, 
behind the Seagate ST5660A. The Pro- 
Drive fared best in several of the simpler 
PLATT sequential tests, indicating that it 
may be a better drive for Windows than 
DOS, since that test is modeled on the use 
of hard drives in a Windows environment. 

Two factors may have depressed the 
throughput results. Like the Western Dig- 
ital drives, the Quantum ProDrive has a 
fairly small (128-KB) cache/buffer. And at 
2875 tpi, it has the second-lowest track 
density of the group (the Micropolis Tau- 
rus 4110A has the lowest). 

One final note: Quantum, like Western 
Digital and Micropolis, ships its drive with 
a specially licensed copy of OnTrack Com- 
puter Systems' Disk Manager to perform 
the CHS translation needed to get above 
the 528-MB DOS/BIOS barrier on sys- 
tems with older BIOS code. 


Seagate ST5660A and ST31220A 
Seagate's mid-capacity entry has little that 
overtly differentiates it from the other 540- 
MB drives. When tested, however, the 
ST5660A showed seek and throughput 
speeds that put it not only at the top of the 
540-MB group but in range of the 1-GB 
drives. For example, in the file I/O read 
test, the ST5660A's 559.4 KBps placed it 
fourth overall, behind three 1-GB drives. In 
the PLATT benchmarks, it jumped toward 
the top in the sequential tests. 

Note that the Seagate was the only drive 
I couldn't configure for more than 528 MB 
on the Compaq test system. The Compaq's 
BIOS didn't automatically recognize it, 
and Seagate has no plans to offer its own or 
a third-party driver. That shouldn't be a 
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Put Your Executables on a Diet 


Software developers! Save disk space and 
media costs with smaller executables, You can 
distribute your software in a compressed form 
with PKLITE Professional.* PKLITE Professional 
gives you the ability to compress files so that 
they cannot be expanded by PRLITE, This 
discourages reverse engineering of your 
programs, 


PKLITE increases your valuable disk space by compressing DOS 
executable {. EXE and . COM) files by an average of 45%. The operation of 
PKLITE is transparent, all you will notice is more available disk space! 


DD for YOUR Application 


The PKWARE Data Compression Library 
allows you to incorporate data 
compression techno! into your 
software applications. The application 

program controis ail the Input and 
output of data, allowing data to be 
compressed or extracted to or from any 
device or area of memory. 
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problem later on in the year, as the Phoenix 
BIOS, AMI’s latest BIOS, and others de- 
signed to handle higher IDE capacities and 
LBA translation become more widely 
available. However, if you own an older 
system, you may not be able to access the 
ST5660A’s top 12 MB without a utility 
like OnTrack Disk Manager. 

The Compaq had no trouble with Sea- 
gate's 1-GB ST31220A Medalist 1080. 
Formatting nicely at over 1079 MB, the 
Medalist performed competitively with 
the 1-GB IBM and Micropolis drives on 
the Compaq, running neck-and-neck with 
Seagate’s smaller 528-MB unit. Both Sea- 
gate drives did well on sequential tests, 
but not as well with random I/O. Read re- 
sults were consistently behind writes for 
both Seagates (they use the same caching 
algorithms). On the Zeos Pentium system, 
the 1-GB Seagate fell significantly behind 
other |-GB drives on throughput tests. 


Western Digital Caviar AC2540 and AC31000 
Although Western Digital, champion of 
the Enhanced IDE movement, has en- 


dowed its Caviar IDE drives with all the 
right high-speed protocol support—Mode 
3 PIO and Mode 1 DMA—its efforts do 
not seem to have brought superior perfor- 
mance. The drives are fast, but not as fast 
as the others I tested. The 540-MB AC2540 
and 1-GB AC31000 provided similar re- 
sults in most tests, with the larger, newer 
drive coming out a bit ahead. 

The Western Digital drives placed last 
or next-to-last in most throughput tests. 
For example, the AC2540’s 495-KBps re- 
sult placed it last in the file I/O read test. In 
the PLATT benchmark, the Western Dig- 
ital drives placed in the slower group with 
the 540-MB Quantum and 728-MB IBM 
drives. QBench results were mixed: slow- 
est in transfer time but fastest in access 
time. The QBench access-time result de- 
rives from both sequential and random op- 
erations, so the built-in cache helps out. 
The PLATT benchmark's seek tests, where 
the Caviars didn't do as well, are based 
on random I/O and more reflect the drives’ 
mechanical abilities. 

But keep performance in perspective. 


The Western Digital drives offer capacities 
and seek times that would have been un- 
heard of in an IDE drive two years ago. If 
you have an older ISA system that you're 
upgrading for increased capacity, look at 
Western Digital's pricing, because you 
aren't likely to see great performance dif- 
ferences between drives without local bus. 

With capacities over 1 GB and support 
for local-bus transfer rates, new IDE drives 
remain your best bet for desktop systems, 
where lower drive-interface overhead gives 
them a speed advantage over comparable 
SCSI drives. SCSI shines only in multitask- 
ing, multidrive situations and can provide 
multigigabyte capacities. Drive utility pro- 
grams like OnTrack's let you use these 
drives on just about any system with IDE 
connectors, but newer systems that auto- 
matically recognize large capacities and 
provide local-bus throughput are where 
they belong. Ш 


David Essex is a BYTE technical editor. You can 
reach him on the Internet or BIX at dessex 
bix.com. 
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SOLID STATE Disk tQ and PCMCIA Products 


Board Level Disk Emulators 

e Replace mechanical drives in embedded systems 

«High performance and low cost models available 

e Flash, EPROM and battery-backed SRAM 
technologies. Capacities from 180K to 14MB 

e Dual drive and hard drive emulation support 


e8 and 16 Bit ISA bus support 


PCMCIA Carddrives & Adapters 
¢Use PCMCIA cards in your desktop or 


embedded PC system 


¢|nternal model fits in 31/2” drive bay 
„Она! socket & external models available 
eSupport for all types of memory, 

/О cards and Type Ill hard drives 


e DOS & Windows compatible drivers included 


High Capacity DRAM Drive 
«Expandable 16 to 512MB. 51/4" or 
desktop models. Fast SCSI-2, SIMM 
module based, .1msec access with | 
built-in battery back-up and ECC. 
Flash IDE Drives with capaci- | 
ties from 2.5 to 40MB | 


Features: Autoboot capability, all 
models. Support for all popular op- 
erating sytems. Solid state reliability. 
Applications: Embedded 
Systems, Diskless PCs, LANs, 
POS, Medical, CAD/CAM, 
Graphics, High Performance PCs 
and Servers. 
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Access 2.0: The Best of Both Worlds? 


With ease-of-use features and enhanced development tools, Microsoft’s 
database manager aims at dabblers and developers 


JIM CARLS 


building a database manager with the 

ease of use of a flat-file database and 
the power to satisfy demanding developers. 
Microsoft reached for this elusive goal 
with the initial release of Access and hopes 
to close in on it with Access 2.0. The new 
teatures and capabilities in 2.0 aim at the 
low-end user with ease-of-use improve- 
ments and at the database developer with 
enhanced connectivity and programming 
options. But the package can be intimi- 
dating and may leave the low end behind. 


Е ts the holy grail of database vendors: 


Objects Through Windows 
Access 2.0, like I.x, is an object-oriented 
RDBMS (relational database management 
system). Users new to this approach to 
data management will find a major differ- 
ence between products like Access and 
traditional command-driven DBMSes: In- 
stead of wrestling with a long list of com- 
mands and control statements whose be- 
havior may be less than obvious, you 
wrestle with long lists of object properties 
whose meanings may be even less obvious. 
An object is any item in the system that 
you can manipulate as a unit. Objects in 
Access include data tables, reports, screen 
forms, and controls such as input fields 
and buttons. A property is a characteristic 
of an object and can range from input 
masks to validation rules to “what-hap- 
pens-when" instructions for specific events 
(e.g., a mouse-click). The properties avail- 
able to the user for some objects can be 
alarmingly long. Still, object orientation 
can be such a superior way of organizing 
desirable programmed behaviors that it is 
well worth the effort to push yourself up 
and over the required learning curve. 
Access also takes the Windows inter- 
face about as far as it can go: OLE 2.0, 
right-click menus, hover help, cue cards, 
and a host of wizards. And you can copy 
and paste objects (e.g., an entire table) as 
easily as you can manipulate highlighted 
rows and columns. 


New and Improved 
The previous version of Access was an ac- 
complished data manager, but it could try 
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Access 2.0 is an object-oriented RDBMS. Objects in Access include data tables, reports, screen forms, controls 
such as input fields and buttons, and other elements. A property is a characteristic of an object and can range from 
input masks to validation rules to ^what-happens-when" instructions for specific events (e.g., a mouse-click). The 
screen shows the properties assigned to the See Product Detalls button. The On Click option of the Properties 
window lists actions that can take place when the user clicks on the button. In this case, the mouse-ciick triggers 
an event procedure [а Моск of code). Clicking on the ellipsis next to the Event Procedure label brings up the 


snippet ol code to be executed. 


the patience of anyone used to the kind of 
blazing speed you get with DOS-based 
databases. There were also some features 
of a finished database application that 
should have been easier to implement. 

The new features in this version are ex- 
tensive. Besides the additions covered in 
"A Few New Features in Access 2.0" on 
page 160, three other new features deserve 
notice. The first is the program's more 
comprehensive set of wizards. It is the 
function of a wizard to answer the ques- 
tion, "What on earth do I do with all these 
properties?" These programmed helpers 
can make a big difference in the ease and 
speed with which you set up the pieces 
(i.e., objects) in an application. 

The next feature of note is the Solutions 
database. This bundled sample is a fin- 
ished application as well as a storehouse-of 
how-to information, including code sam- 
ples, that help you climb the learning 
curve. I wish the Solutions database had 
been available when I was struggling with 
version 1. Finally, the Rushmore query- 


optimization technology purchased with 
the Foxpro acquisition may seriously 
cramp your coffee breaks. 


Space for Your Stuff 
A full installation of the new version re- 
quires 22.4 MB of disk space. After in- 
cluding the space needed for Windows 
swap files and such, 1 squandered 2 hours 
on a search-and-compress mission to get 
the 30 MB I ultimately needed. 

Space requirements are compounded 
for advanced 1.x users who have live ap- 
plications. Changes and additions in the 
new version make it prudent to keep the 
old version alive until your applications 
prove themselves ready for 2.0. Even more 
prudent (don’t say | didn’t warn you) 
would be to read any readme files on Disk 
1 before you install the new version. Tables 
created under previous versions will au- 
tomatically convert to 2.0 format when 
you open the MDB file, but all other major 
objects must be opened and saved. This 
can be tedious for a complex application. 
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Access 2.0: The Best of Both Worlds? 
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Access 2.0's new Relations Window makes it easy to define and edit relationships between tables. Notice that 
primary and foreign keys are easily visible. When defining relationships, you can specify whether to enforce 
referential integrity and whether to allow cascading updates or deletes. 


A Sample Application 
To get a feel for the new version, I created 
a project-onented marketing database that 
might be used by any professional services 
firm, such as architects, engineers, or data- 
processing consultants. Many large pro- 
fessional firms must continually produce 
marketing aids, proposals, and govern- 
ment forms that present the firm's experi- 
ence in a variety of ways, including cross- 
tabulated résumés for staff members. Since 
proposals are often custom-tailored to fit 
the job being sought, updating and collat- 
ing this information can be tedious. | set 
out to create the basic table structure, input 
forms, and two reports: one for project in- 
formation and another for a staff résumé. 

The initial design for the system re- 
quired 13 tables, organized around a list 
of Projects. Two categories of tables were 
needed. The first would include resource 
tables, such as lists of employees, regular 
consultants used by the firm, "approved" 
code lists, and so on. The second category 
of tables would define the intermediate re- 
lationships between the individual projects 
and the resource lists. 

You can create tables manually or with 
a wizard. I discovered that the new Table 
wizard is most efficient if you've already 
created those tables that the wizard can- 
not. In my sample application, these would 
be the intermediate tables, which would 
consist of only two fields, both being pri- 
mary keys of other tables. For example, 
the list of employees who had produced 
particular projects would be defined in a 
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table called Project Team. I created this 
table manually with two fields, ProjectID 
and EmployeeID, which together would 
create unique keys. Creating the compound 
key was easy; І just highlighted both fields 
and clicked the Key icon on the toolbar. 

As you work with each table field, a list 
of applicable properties (e.g., formatting 
and validation rules) appears below it. An 
important aspect of designing a table is to 
finalize, as much as possible, the propertics 
for each field before creating queries and 
forms. Since the properties you include in 
the table design are inherited by the que- 
ries, forms, and reports based on them, 
this can save time. Although you can over- 
ride these properties in oth- 
er objects, it is more effi- 
cient to specify what you 
want at the table level. 

To define the Project ta- 
ble and resource lists, 1 used 
the Table wizard. This func- 
tion works best as a library 
of predefined tables. The 
Table wizard ships with 
over 50 sample tables. A library of tables 
helps enforce field-naming conventions 
from one development project to another, 
so macros and modules developed in one 
project are more easily usable in a new 
one. You can customize the default table 
list with your own; I recommend this, as 
some of the default fields are too generic. 

The Table wizard also helps you define 
relationships between tables. You can 
choose an existing table, and Access will 


About the Product 


Microsoft Corp. 

1 Microsoft Way 
Redmond, WA 98052 
(206) 882-8080 
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create the relationship to the new table, 
even adding a linking field if necessary. 

You can define and edit relationships 
with the new graphical Relationships win- 
dow, using point, drag, and click opera- 
tions. When defining relationships, you 
specify whether to enforce referential in- 
tegrity (preventing the entry of nonexis- 
tent foreign keys) and whether to allow 
cascading updates or deletes (where a 
change to the "one" of a one-to-many re- 
lationship also changes the many"). One 
warning: The window can show either all 
relationships or only direct ones. I wasted 
an hour trying to change the original Cus- 
tomerID field type, a modification the sys- 
tem refused to allow because the Customer 
table was "involved in one or more rela- 
tionships." ] was beginning to believe that 
the relationship was a bit too clandestine 
until I realized that I wasn't displaying 
“all” relationships. 


Creating Forms 


The heart of any database application is 
its interface, defined by its screen forms. 
Using the Forms wizard, it is fairly simple 
to set up basic forms from the four avail- 
able types—Single Column, Tabular, 
Graph, and Main/Subform—and in one of 
five styles. Also, a new AutoForm form 
type creates best-guess forms based on the 
table or query selected. In addition to data- 
editing forms, you can build forms that 
use Access’s rich macro capabilities to or- 
ganize your application and control pro- 
cessing, eliminating much of the coding 
this normally requires. 

My Marketing database makes heavy 
use of subforms within the main project 
form. These handle the data for project 
consultants, teams—any- 
thing with a one-to-many 
relationship. Data entry for 
subforms generally depends 
on first entering a valid ID 
from a related resource list 
(e.g., to enter a Project Team 
member, you enter a valid 
EmployeeID from the Em- 
ployees table). This means 
that the subform will typically use either a 
list or combo box for data entry of the key 
field. Unfortunately, the Forms wizard 
does not set this up for you; there is a Con- 
trol wizard for these types of controls. Us- 
ing it, you can quickly set up one of these 
for your key field, but you will have to 
delete the original field, add the new con- 
trol, and then make sure to edit the Tab 
Order to restore the original field sequence. 

Before a new member can be added to a 


“You asked for a powerful and affordable 
client/server applications. That's 
Architect 3.0.” «esum. 


tool to develop 


why I developed System 


Developers and project teams looking 
for a CASE-based tool for client/ 
server application development will find 
the answer in System Architect" 3.0. 
This latest version of the CASE 
price/performance leader includes 
the features of expensive tools for a 

fraction of the cost. 


System Architect 5.0. | 


SA 3.0 simplifies the development of 
client/server applications by support- 
ing multiple methodologies induding 
Information Engineering, Gane & В 
Sarson, Yourdon, IDEF, OOA&D, 
SSADM IV, Shlaer/Mellor, and 
Ward & Mellor. It also features an 
integrated data repository you can 
customize. And it runs under MS 
Windows? or IBM's OS/2 PM.* 


Flexibility And 

Functionality. 
The ideal combination of flexibility and func- 
tres tionality has made SA the undisputed 
88 price/performance leader. As the needs 
Microsorr, Of developers have changed, so has the 
WINDOWS. scope of SÁ's features and options: 

SA Screen Painter: Allows repository- 
based development of GUI screens and menus 
of character-based screens. 

SA Object-Oriented Version: 
Booch '91 and Coad/Yourdon. 

SA Reverse Data Engineer: Reverse engi- 
neers SQL databases, including SQL Server, 
SYBASE, DB2, Informix, and Oracle. 

SA Schema Generator: Generates DDL 
and SQL wiggers from entity models for 
Oracle, Informix, Ingres, PROGRESS, 
Paradox, dBASE IIl, DB2, SQL Server, 
SYBASE, and other SQL and 4GL databases. 

SA Project Documentation Facility: 
Enables the automatic generation of 
deliverables 
with desk- 
top publish- 
ing quality 
from SA 
Encyclopedia. 
4 Paint GUI 
screens from 
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M repository. 


Supports 
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Choose Your Development 


Environment. 


SA/PowerBuilder Link: Allows the 
exchange of design information between SA 
and PowerBuilder for the development of 
more robust client/server applications. 

SA/SQL Windows Link: Works with 
Gupta's SQL Windows. 
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System Architect 3.0 c ur develo lifecycle 
Mh a complete range of features and opin. 
Put Your Project Team In 
A Class Of Its Own. 
System Architect 3.0 makes your project team 
more productive with a range of capabilities 
including: 
Network Version: Allows multiple team mem- 
bers to work concurrently on a project while 
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sharing the $А Repository by locking diagram 
and data dictionary records. 

Network Security: Allows Project Managers 
to uniquely identify and classify personnel with 
appropriate levels of authorization. 

Access Control: Allows team members to 
check-out, check-in, or freeze encyclopedia 
objects with defined authorization. 

Version Control: Allows project encyclope- 
dias, and their related files, to be saved and stored 
with appropriate version-identifying data. 
(Available in version 3.1) 


Call Us Today At 
800-REAL-CASE, X138. 


To find ouc how to qualify for your free 
30-day evaluation copy, call us today, or fax 
us at 212-571-3436. 


SYSTEM ERR 


Popkin Software & Systems, Inc., 
11 Park Place, New York, NY 10007 


=< 


England 44-926-881 186; Benelux 31-3406-65530; 
Germany 49-6151-82077; Italy 39-49-8700366; 
Switzerland 41-61-6922666; Denmark 45-45-823200; 
Australia 61-02-346499; Sweden 46-8-626-81 00; 
Elsewhere 1-212-571-3434 


© 1994 Popkin Software & Systems, Inc. The System Architect logo is a ttsdemark of Popkin Software & Systems, Inc. All other brand and product osmes ate trademark or registered trademarks of theis respective holders. 
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A Few New Features in Access 2.0 


Graphical relationships Visually design the database and define table relationships 

Expression Builder Point and dick from a it of common expression elements to quickly build complex expressions 

AutoForm/AutoReport Generate forms and reports automatically based on а table or query 

OLE automation Build a custom environment with Access objects and with objects exposed by ether compliant 
applications 

Cascading updates Design unlimited levels of cascading updates and deletes to maintain consistency and integrity 

and deletes of data at the table and query level 

Input masks Apply input masks to automatically add formatting or insert special characters into each field or 
record. 

New SQL features 


Pass SQL statements directly to ODBC databases and create Union queries and queries that cre- 


ate, change, or delete objects in attached SQL tables. 


Project Team, the person must already ex- 
ist in the Employee List. Most well-de- 
signed databases let the user add a new 
record on the fly when the system detects 
a nonexistent foreign key. I was surprised 
to find that this is not possible in Access 
without some programming. Fortunately, 
the Solutions database includes a detailed 
explanation of how to do this (including 
sample code that you can copy). 

Printing forms is only satisfactory, es- 
pecially if you optimize the screen read- 
ability with specific color schemes. When 
installing a new application, you'll often 
need a data verification report that mimics 
the input screen, especially for complex 


tables. Although you can drop a form into 
a new report design, the result may be less 
than readable without further work. 


Queries and Reports 

Access has a healthy set of querying tools, 
including a new Query wizard that aids in 
creating some of the more complex types 
of queries, such as cross-tab queries and 
queries to find nonmatching records in a 
second table. Since most forms and re- 
ports are based on queries, this is an im- 
portant feature. One major drawback of 
the previous version was the inability to 
export the results of a query to other data 
formats. Version 2.0 corrects this. 


Access’s reporting features are similar to 
the process of creating forms, both in con- 
cept and application—from using the Re- 
port wizards to the ability to drag an ex- 
isting report from the report list and drop it 
into a report definition as a subreport. 


Worthy Effort 

Powerful? Certainly. Easy to use? Well.... 
The experience required to take full advan- 
tage of this powerful program depends not 
on the program’s design but on the de- 
mands of complex data-processing sys- 
tems. Access cannot design your database 
for you. Nor can it greatly reduce the tweak- 
ing needed for a maturing application as 
users begin to call for variations on the 
processing themes they see. 

For professional developers, the range of 
object properties available means the end 
of a great deal of coding. For the average 
user, Access shortens the time that needs to 
be spent setting up a productive database 
and reduces some of the experience need- 
ed. But Access does not fill the niche for 
flat-file managers at the low end. For any- 
One with major data management needs 
who has the time or resources to imple- 
ment it, this program can pay back the in- 
vestment handsomely. 8i 


Jim Carls is a consultant and freelance writer in 
Memphis, Tennessee. He hus over 14 years’ exper- 
lence in system design and user training, He pro- 
vides custom software, training, and technical as- 
sistance to corporate clients, primarily in xBase 
languages such as Clipper. You can reach him on 
the Internet or BIX at editors@ bix.com. 
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SMartPLUG™ 


e Gives you complete protection against unauthorized access and duplication 


of your software. 


e A processor based parallel plug, with integral nDES encryption. 
e Includes a 120-byte field of programmable non-volatile memory. 


Also available: 

CodeSafe: plugless HD installation 
MemoPlug: a memory plug for PC's. 
LANPlug: for Networks. 
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ClockPlug: for time-limited use of software. 
NECPiug: for japanese NEC systems. 
U-Plug: a processor-based serial plug for UNIX systems. 
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Poland : Soft Tel: 48 (22) 100081 (306,326) 
South Africa : LionSoft Tel: 27 (011) 887 8256 
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[ИД Systems 


SpareStation Overhaul 


The new SparcStation 5 is a competitive low-cost workstation. 
The SparcStation 20 presents a more complex picture. 


ERIC GARLAND 


vamped its line of SPARC proces- 

sor—based Unix workstations. Two 
new series are the multiprocessor-capable 
SparcStation 20 series, a redesign of the 
SparcStation 10 series that it replaces, and 
the SparcStation 5 series, low-priced work- 
stations based on Sun’s new MicroSparc II 
processor. The new SparcStation 20 se- 
ries includes models geared toward multi- 
media and accelerated 2-D and 3-D graph- 
ics. Sun has discontinued the SparcStation 
10 and lowered the price of its low-end 
model, the SparcClassic. Prices now range 
from $2995 for a no-frills SparcClassic to 
$29,995 or more for a four-processor mod- 
el of the SparcStation 20. 

The new SparcStations represent sig- 
nificant speed increases over previous 
models, but the workstation market is com- 
petitive. Hewlett-Packard's PA-RISC line 
and Silicon Graphics’ Mips-based com- 
puters have tested faster than Sun's ma- 
chines and are cutting into Sun's sales. 
Still, Sun held nearly half the workstation 
market last year, and many people will 
find the new systems of interest: There's 
something to be said for reliability and a 
large base of applications. With the Sparc- 
Station 20, you can also increase perfor- 
mance with multiple processors. In this 
review, | look at one of Sun's new high- 
end SparcStation 20 models and the more 
cost-effective SparcStation 5. 


* n March, Sun Microsystems re- 


New SparcStations 

Sun offers the SparcStation 20 with up to 
four 50-MHz or two 60-MHz SuperSparc 
processors (see the text box "Dual Super- 
Sparcs”). The base system comes with one 
processor, a 535-MB hard drive, a 17-inch 
color monitor, and 32 MB of RAM for 
$12,195. You get your choice of 8-bit 2-D/ 
3-D wireframe graphics or 24-bit acceler- 
ated graphics and imaging. I tested a Sparc- 
Station 20M, a model geared toward mul- 
timedia; it has the same components as 
other SparcStation 20 models but adds 
videoconferencing capabilities. The re- 
view unit arrived with a single 50-MHz 
chip. The $18,843 test configuration also 
included two 535-MB hard drives, 64 MB 
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The SparcStation 5 (left) starts at $3995. The SparcStation 20M (right) starts at 
$14,590 and can run up to four SuperSparc processors. 


of RAM, | MB of RAM cache, and a 20- 
inch 1280- by 1024-pixel color monitor. 

All SparcStation 20 models come with 
a microphone and 16-bit audio. The 20M 
adds accelerated video playback, video 
capture and compression, a video camera, 
videoconferencing software. and Photo 
CD support. The standard built-in net- 
working combined with video and audio 
features makes the SparcStation 20M a 
prime platform for desktop videoconfer- 
encing. With the exception of the video- 
conferencing software, however, the pack- 
age doesn't provide utilities or tools to 
take full advantage of the computer's mul- 
timedia potential. 

The high-quality 20-inch monitor pro- 
vides a very stable, readable image. A 
wireless remote control makes it easy to 
make all screen adjustments while stay- 
ing a comfortable distance from the mon- 
itor—very elegant. 

The SparcStation 5 base model was de- 
signed to be inexpensive. For the $3995 
base price, you get a 535-MB hard drive, a 
15-inch color monitor, and 16 MB of 
RAM. The $7745 SparcStation 5 1 tested 
came with 32 MB of RAM, a 17-inch 
Sony monitor, and hardware and software 


for videoconferencing. The system I test- 
ed had a 70-MHz MicroSparc II processor. 
Higher-end models based on an 85-MHz 
MicroSparc 11 start at $9595 with 32 MB 
of RAM, a 17-inch color monitor, and | 
GB of hard drive storage. 

Both new SparcStations come in the 
same well-designed case, and you can turn 
a SparcStation 5 into a SparcStation 20 
with a simple motherboard swap. The 
SparcStation 20 system board has four 32- 
bit SBus expansion slots (two were free 
in the test machine) and two 64-bit MBus 
slots to hold SuperSparc processor cards. 
Each card can hold one or two processors. 
Using 64-MB SIMMs, you can put up to 
512 MB of memory on the motherboard. 
The SparcStation 5 motherboard provides 
three SBus expansion slots and eight 
SIMM slots, each of which can hold up to 
32 MB, for a maximum of 256 MB. 

For either SparcStation, you open the 
case by removing two screws from the 
back, one of which is the grounding screw. 
This spring-loaded screw is held in place 
so that you can't lose it. When you attach 
a locking cable to the case, it blocks re- 
moval of the other screw, preventing ac- 
cess to the inside of the machine. 

continued 
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Dual SuperSpares 


Sun tests show that a second SuperSparc processor im- 
proves performance by 20 percent to 40 percent for most 
existing Solaris 2.3 applications. Once available, programs 
tuned for multiple processors will do even better. Sun 
points out that you don't have to see a performance dou- 
bling to justify a second processor: if the percentage perfor- 
mance increase for your applications is more than the per- 
centage price increase for the additional CPUs, you come 
out ahead. If you order your system with two processors on 


nized and automatically worked with the new processor. 
Although | had no benchmarks ready to test multiprocess- 
ing, ! did test around the edges of its potential using 
BYTE's Unix benchmarks. These tests are not multi- 
threaded, nor are they designed to benefit from multiple 
processors, yet the second CPU provided an overall per- 
formance gain of around 12 percent. That fits with 
SPARC's higher estimates for more complex applications. 
The best performance gain with multiple CPUs comes 


one CPU board, the 
additional cost for 
the second CPU is 
around $1500, or 
12 percent, over the 
base model list cost. 
However, if you add 
it later, you'll pay a 
steep $4500, or 37 
percent, of the base 
price for a second 
processor board. 
Near the end of 
my review of the 
SparcStations, | re- 
ceived and installed 
In the SparcStation 
20M a second 50- 
MHz processor 
board. Installation 
was simple because 
the system recog- 


The inside is well laid out, with room for 
two internal hard drives and two remov- 
able-media drives. The hard drives are 
cleverly mounted in plastic caddies that 
make upgrading simple. The caddy han- 
dle, when down, locks the drive into place. 
When you swing the 
handle up, it levers the 
drive out of its con- 
nector so you can sim- 
ply lift it out. Sun of- 
fers external SCSI 
devices that can ex- 
pand the storage ca- 
pacity of the computer 
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BYTE Unix Benchmarks 


120 1800 


05 10 15 20 25 


(AUI [attachment unit interface] option- 
al), SCSI-2, IBM/Centronics parallel 
adapter, serial (two), audio in and out, 
video input (two), S-Video input, and key- 
board. The optical mouse plugs into the 
side of the keyboard, reducing cable tangle. 


About the Products ` SPARC Performance 
(test configuration with 64 MB of RAM, 


two 535-MB hard drives, 20-Inch color 
monitor, and videoconferencing options) 


| SparcStation 6.......... 
(test configuration with 32 MB of RAM, 
535-MB hard drive, 17-inch color monitor, 


| BYTE's Unix bench- 
| marks provide a mea- 
sure of Sun's CPU 
progress. The Arith- 
metic and Dhrystone 
results for the Sparc- 
Station 20 with a sin- 


to up to 138.6 GB for | and videoconferencing options) gle processor showed 
the SparcStation 20 | ERE Р ae that the new system 
and 42 GB for the к=з}, vr. Кы бан» had approximately five 


SparcStation 5. 

Both SparcStations 
came with a full array 
of ports on the back 
panel, including ports 
for 10Base-T Ethernet L 


(800) 821-4643 
(415) 960-1300 
fax: (415) 969-9131 
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Mountain View, CA 94043 


Circle 1077 on Inquiry Card. 


times the performance 
of the SparcStation 1+. 
File copy showed a 
dramatic improvement, 
with a speed index of 
15; the improvement is 


when you're running 
more than one ap- 
plication. With two 
tests running simul- 
taneously (with a 
script), performance 
didn't differ marked- 
ly from when run- 
ning one test with 
one CPU. As long as 
you run Solaris 2.x 
(which as yet has 
half the applications 
base of Solaris 1.x), 
a dual-processor 
system can run a 
fairly heavy-duty 
application in con- 
cert with other 
tasks with virtually 
no performance 
degradation. 


somewhat due to better hard drive perfor- 
mance, but more so to caching. The Execl 
test actually ran slower on the SparcStation 
20 than on the original SparcStation, due to 
the overhead inherent in Solaris 2.3. The 
Pipes test was the only other test to rely 
heavily on the operating system and thus 
showed only minor improvement. 
SPECint92 results from Sun show the 
20M test unit's 50-MHz SuperSparc pro- 
cessor scoring like a 90-MHz Pentium. 
The SuperSparc's SPECfp92 score is about 
35 percent faster than the same Pentium. 
BYTE's native-performance benchmarks 
painted a dimmer performance picture, in- 
dicating that the SparcStation 20 had 
roughly two-thirds the integer performance 
and 50 percent better floating-point per- 
formance than a 66-MHz 486. Keep in 
mind that the native-performance tests are 
affected by the quality of the C compiler 
used for each platform. Still, these numbers 
put the single-processor SparcStation 20 
at a performance disadvantage relative 
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tool for the Windows environment. And the 
unl o chemical pans a 


anything you can think of ... even the kitchen, PT ip А 


most complete, with photorealistic rendering 
and animation. All in one package! 
Join the many designers who have made 
| the move to the CAD tool for the ’90s. 
Call 800-345-4856 for a free demo 
disk and brochure on MicroStation. 
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BENCHMARK RESULTS 


The Unix tests show that Sun's current SPARC systems are several times faster than the SparcStation 
i+. The native performance tests indicate that they're hardly faster than a 66-MHz 486 system. 


BYTE UNIX BENCHMARK 
SPARCSTATION 5 


5.9 
5.2 


Arithmetic 
Dhrystone 
Exec! 0.7 
Fite Copy 12.4 
Pipe 1.7 


All banchmark resulte are indexed relative to the performance of a baseline machine. The Unix benchmarks are indexed to a Sun 
SparcStation 1+ running SunOS 4.1.3. The native-performance benchmarks are indexed to a 66-MHz 486. For each individual test, 


the baseline machine's Index = 1.0. 


to workstations based on DEC's Alpha, 
Mips's RS-4400, and HP's PA-RISC 
chips. 

The SparcStation 5 did better than you 
would expect from the SPEC numbers for 
the MicroSparc И processor. The Sparc- 
Station 5 came out only 15 percent slower 
than the SparcStation 20 on the BYTE 
Unix benchmarks. in spite of the fact that 


SPARCSTATION 20M 


BYTE NATIVE-PERFORMANCE BENCHMARKS 


0.67 
1.07 


Integer index 
Floating-point index 


the SPECint for the MicroSparc II is about 
25 percent slower than that for the Super- 
Sparc. The SparcStation 5 even pulled 
ahead in the Dhrystone portion of the test. 


Solaris 

SparcStations have a huge following of 
people who not only own the computers 
but know them inside and out. If you’re 


SPARCSTATION 5 SPARCSTATION 20 


0.72 
1.49 


not among them, the Solaris 
operating system that runs on 
the Sun computers is complex, 
with a steep learning curve. It 
has many intricacies that aren’t 
standard Unix. 

] was stumped, for exam- 
ple, when I tried to hook up an 
external Sun CD-ROM drive. 
The driver file for the CD- 
ROM drive didn’t exist. After 
much head-scratching and 
searching with help com- 
mands, I discovered that I had 
to shut down the computer 
and, while outside the operat- 
ing system, do a BOOT -R com- 
mand. The system then re- 
booted, found the attached CD-ROM 
drive, and created the files necessary to 
access it. [Us easy once you know how, 
but it's not nearly as convenient as on some 
other workstations Гуе used, where you 
plug in a SCS] device and tum on the com- 
puter, and it automatically mounts. 

There arc also two significantly different 
versions of Solaris, 1.x and 2.x. Solaris 


FRACTAL IMAGE COMPRESSION REDUCES 


WHALE-SIZED IMAGES To GUPPY-SIZED FILES. 
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Imagine storing up to 100 high-quality full screen 
images on a single floppy disk with enough reom 
left over for the program to display them. 


Fractal compression files average between 10KB and 
32KB and display at barracuda speeds. These incred- 
ibly small files provide unmatched space savings in 
whatever storage media you may use. Using fractal 
compression, Microsoft Encarta was reduced from 
four CD-ROM disks to one. 


Whether it’s stills or full motion video, 
DOS or Windows, Iterated Systems’ 
OBJ and .DLL family of toolkits will 
help you conserve your resources. 


Iterated Systems, Inc. 


FOR ADDITIONAL INFORMATION: 


TEL: 800 437-2285 FAX: 404 840-0806 


5550A PEAcHTREE PARKWAY Norcross. GEORGIA. 30092 
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ACCESS 
On-Line is not the Internet. Choose any TCP/IP application. 


All claim to offer Internet access, InterRamp olfers you full TCP/IP access to 
but in reality, your 


the Internet which 
personal computer is means you can run 
АМУ application or 
user interface that uses 


TCP/IP to communi- 


cate-- public domain or 


not connected to the 
Internet at all. 
On-line services offer | 
you a single, 
restricted user commercial. 
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1.1.1 is the most current of the former ver- 
sion and still ships with many Sun sys- 
tems along with the new version, 2.3. 
There are good reasons for this. One is the 
5000 or so applications written for the old 
Solaris that don't work with the new one. 
Another is familiarity. If you know the old 
Solaris, configuring the new one is painful 
because the operating-system data struc- 
tures are different. The new kernel is also 
bigger than the old one. But 2.3 is a strong 


SparcStation Overhaul 


server operating system, supports multipro- 
cessor machines, and can now claim 2500 
applications, including all the biggies. 
Open Windows, the Solaris windowing 
system, is poorly linked to the rest of the 
system. With both SGI and HP worksta- 
tions, you conveniently boot up right into 
the windowing system. With Solaris, you 
must boot up and log in through a full- 
screen text mode and then run OpenWin- 
dows on top of the text-mode session, 


INVEST IN JAPAN! 


But make sure to cover your investment with 
the best protection under the sun. 
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much like the DOS/Windows combina- 
tion. Worse, when leaving OpenWindows, 
you aren't warned if you have unsaved 
changes in some document—a fault com- 
mon to other Unix systems. 

Solaris's strong points are stability and 
a large applications base. Compared to its 
competition, however, Solaris has a long 
way to go as far as ease of use and inte- 
grating its windowing environment are 
concerned. 

Solaris 2.4 should be out about the time 
you read this. According to Sun, 2.4 will 
provide easy-to-use graphical administra- 
tion tools as well as a common environ- 
ment for the 80x86-based Solaris and the 
Solaris that runs on the SparcStations, but 
it will provide little else in the way of sig- 
nificant features. 


Still King? 

Sun is still the king of Unix workstations. 
Although SparcStations don't have the 
processor speed of their competitors, don't 
count them out yet. Sun has made consid- 
erable advances in multiprocessor and 
threading technologies that will be the cor- 
nerstone of the distributed systems of the 
future—although the company is still prov- 
ing their usefulness for today's applica- 
tions, If Sun has fallen behind in speed, 
faster SPARC processors are right around 
the corner. 

The SuperSparc 11 processor is sam- 
pling now and should ship early next year. 
Sun expects the 100-MHz SuperSparc II to 
be 85 percent faster than a 50-MHz Su- 
perSparc, although it still won't be the 
fastest processor around. However, Sun's 


protection systen in the world, with solutions 
for Japanese-standard computers, IBM PCs and 
compatibles, Macintoshes, and Amigas. 


UltraSparc may be. This is a full-blown, 
64-bit chip that should be more than three 
times faster than the 50-MHz SuperSparc. 
It should be available in quantity by the 
second quarter of 1995. 

Considering its price, the SparcStation 5 
is a good, fast machine and deserves con- 
sideration even for high-end use. The 
SparcStation 20 series provides more speed 
and expandability, but it's less competi- 
tive when you look at just price and per- 
formance. If you forgo Solaris 1.x appli- 
cations, then running multiple processors 
under Solaris 2.3 can more than make up 
for the performance shortcomings of the 
SparcStation 20's CPU. How much more 
depends on your own particular mix of 
applications. B 


attractive—and more challenging—than Japan. 
The market is huge, the profit potential is 
enormous, but so are the costs of translation, 
documentation, and local marketing. 

And, as in any other market, piracy and 
unauthorized use of your software can cut deeply 
into your revenues. In Japan, the problem is 
complicated by the fact that ordinary software 
protection devices can’t be used on the non- 
standard parallel ports of many Japanese PCs. 

That’s why Aladdin developed the HASP36, a 
sophisticated software protection system specially 
designed for the 36-pin parallel ports found on 
Japanese NEC and Fujitsu PCs. 

Like the 1,000,000 HASP keys already in use all 
over the world, HASP36 provides a secure, reliable 
and fully transparent solution for your protection 
needs. A solution that will safeguard your 
investment, without hassling the legitimate user. 


Order your HASP evaluation kit today, and find 
out why HASP is the fastest growing software 
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Tel: (800) 223 4277, 212-564 5678 
Fax: 292-564 3377 

Aladdin Knowledge Systems Ltd. 
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P.O.Box 11141, Tel Aviv 61110 

Tel: 972: 3-537 5795, Fax: 972-3-537 $796 
United Aladdin Knowledge 
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Tel: 0754-622 266, Pax: 0753-622 262 
Aladdin France SA 

Tel: | 40 85 98 85, Fax: 1 41 21 90 56 


North 
America 


France 


© Aladcn Knowledge Systems Ltd 1985-1964 (7 94) 


Eric Garland (Hancock, NH) has been using and 
programming computers for 12 years. He is cur- 
rently enthralled by Unix. You can reach him on 
the Internet or BIX at editors bix.com. 


Contact our office nearest to you for 
details of your local HASP distributor. 
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Reviews Software 


Power of Cooperation 


Linux, a truly robust Unix clone, has evolved out of 
the Internet—and it’s freely available 


J. BRUCE DAWSON 


inux is not just another imple- 
4 mentation of Unix. It’s a complete 

rewrite, with an interesting histo- 
ry and some attractive features, not the 
least of which is its price tag: It has none. 
Linux is free—at least free from the more 
traditional license restrictions that come 
with commercial Unix. You can get it off 
the Internet from a number of sites for just 
the cost of the file transfers, or even on 
CD-ROM for a nominal price. And it 
comes with the source code. 

In spite of its freely available nature, 
Linux is nor public domain. Some of the 
code is bound by the Free Software Foun- 
dation's General Public License: You can 
copy and redistribute the associated soft- 
ware so long as the sources are readily and 
freely available. Other parts of the code 
have copyrights from external sources 
(e.g., BSD), but all these sources , 
permit free redistribution. 


Family Tree 

Unlike commercial versions of 
Unix, Linux was developed by a 
large number of unrelated individu- 
als located all over the world (most 
of them are on the Internet). Con- 
tributors include the originator, 
Linus Torvalds (who lives in Fin- 
land) and the University of Califor- | 
nia at Berkeley (the originators of 
BSD Unix). The contributors all have dif- 
fering interests, but they share a common 
goal: to create a freely available operat- 
ing system and software that will serve the 
needs of power users. 

A Unix look-alike, Minix, was Linux’s 
physical ancestor, with Unix an obvious 
spiritual ancestor. But don't fall into the 
trap of viewing Linux as commercial soft- 
ware. Linux was developed in a somewhat 
anarchistic fashion by individuals work- 
ing together to create a Unix that was free 
of the usual Unix licensing hassles; but 
the developers also wanted to do it "right," 
rather than just for profit. Not all of the 
work was a coordinated effort, and as a 
result there are several different Linux 
sources available, some better than oth- 
ers. The decision as to which Linux bina- 
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When l logged in, most of the Unix commands 
I'm familiar with were available, and the X 
Window System came right up. X had been 
configured to use fvwm as the window 
manager. This wasn't one | was familiar with, 


but it looked very much like Motif's mwm, Î 
could get around without learning too many 
new interface elements. 


ries (and sources) to use is not an easy one. 

When 1 first heard about Linux, | was 
skeptical. Unix is just too complex a sys- 
tem, I thought, for a few people to put to- 
gether and give away. Unix vendors want 
us to believe that it took thousands of labor 
years to put together their systems. Linux 
seemed like a fantasy that couldn't possi- 
bly be a serious solution. 


Turnkey Linux 

I simplified the processes of installing and 
configuring Linux by reviewing it on a 
system built and configured by Fintronic, 
a small company that specializes in as- 
sembling PC clones for Linux. The com- 
pany claimed to have taken the best of the 
different implementations of Linux to build 
its systems. 
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1 anticipated a lot of tinkering on my 
part just to get the system up and running, 
but everything worked surprisingly well 
right out of the box. Of course, things were 
not as well integrated as they would be in 
a commercial Unix. For instance, the doc- 
umentation didn't always match what was 
installed on the system. 

One of the problems Fintronic has had 
to deal with is a result of Linux's rapid 
flux: There have been new releases every 
few weeks, and tracking compatibility of 
the various component versions is time- 
consuming and tedious at best. A full Li- 
nux implementation is actually composed 
of software from many different develop- 
ment sites. There isn't a single point of 
distribution. Just tracking the source sites 
and juggling the file transfers can be a has- 
sle. Fintronic must spend an enormous 
amount of time compiling and configur- 
ing each system with all its peripherals. 

Fintronic had configured the system 
with a sound board, speakers, a CD-ROM 
drive, a 530-MB drive, a 4-mm DAT (dig- 
ital audiotape) drive, 16 MB of RAM, a 
nice tactile-response keyboard, and a 17- 
inch ViewSonic display. Knowing of some 
problems with serial ports, I had ordered an 
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upgrade to include the 16550A UARTs 
(universal asynchronous receiver/trans- 
mitters), and the system came with those 
already installed. The CPU was a 66-MHz 
486 with 256 KB of cache memory. When 
I powered it on, the system asked if I want- 
ed DOS or Linux. After about 10 seconds, 


it defaulted to Linux. The operating system 
came up in under 2 minutes (not including 
the operating-system prompt/time-out)— 
one of the faster Unix boots I' ve seen. 

1 logged in, made sure that most of the 
Unix commands I'm familiar with were 
available, and started the X Window Sys- 
tem (using startx). There were no un- 
happy surprises—X came right up. X had 
been configured to use f vwm as the window 
manager. This wasn't a window manager 
1 was familiar with, but it looked very 
much like Motif's mwm. I could get around 
without learning too many new interface 
elements. I started an xterm window 
(which was nearly instantaneous) and mod- 
ified the window manager's initialization 
and configuration file for my account. I 
restarted the X server from the pop-up 
menu. No crashes. It was time to connect 
the machine to the network. 


On the Network 

In the process of learning about fvwm, l 
discovered that most of the man pages were 
included with the system. Unfortunately, 
not all man entries were accurate as to 
where files lived and which other software 
components were on the system. For ex- 
ample, the networking man pages assumed 
that many of the networking files lived 
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within the Berkeley directory scheme, 
whereas Linux has a slightly different di- 
rectory layout. Fortunately, I had enough 
Unix experience to guess where the files 
should be. 

My first real problem was essentially 
that there is no real documentation other 


than the man pages and a small looseleaf 
binder Fintronic sent that contains some 
minimally out-of-date system administra- 
tion information. The Linux administra- 
tor is expected to get documentation from 
conversations in the Usenet newsgroup 
comp.os.linux. 

Again, Fintronic had done all the hard 
work of configuring the network card and 
establishing basic network operations. All 
I had to do was set up the IP addresses and 
host names. After con- 
figuring NFS (Network 
File System), I was able 


disks Fintronic USA, Inc. 
to mount remote CISKS ON | 1360 Willow Rd., Suite 205 
the Linux system and | Menlo Park, CA 94025 


(415) 325-4474 
Cirele 1089 on Inquiry Card. 


NFS-mount Linux disks 
on other systems. FTP 
worked without a hitch, 
as did Telnet. Even the PC-NFS server 
would start up and run. I could rsh to oth- 
er systems, as well as rlogin, 

It appeared that the network was opera- 
tional. Well, not quite: I didn't get the 
name server properly configured, and I 
could not rsh or rlogin into the Linux 
system until I had both the full qualified 
name (including the domain of the host) 
and the host name for each remote system 
in /etc/hosts.equiv—a detail that 
would not be obvious to a neophyte Unix 


About the Company 


administrator, especially without docu- 
mentation. 

Linux isn't a bare-bones Unix clone. 
There is plenty of meat. In the process of 
getting all the facilities of Linux config- 
ured, I discovered that it has TCPD con- 
figured into its inetd.conf file. This isa 
nice feature that allows you to control in- 
coming TCP access to your host. It was 
comforting to know that it was there. 

Most of the features that I found on my 
Fintronic system (see the text box "Fin- 
tronic Linux Features") are widely avail- 
able, but they're not necessarily all avail- 
able from the same source. I ran BYTE's 
Unix Benchmarks on the Fintronic Linux 
system. The system (a 66- MHz 486 with 
16 MB of RAM and a 530-MB hard drive) 
performed exceptionally well. There was 
some degradation on disk-access speed 
and pipe-based context switching when 
the system was normally loaded with more 
than a single user on it, but the unencum- 
bered system performance was equivalent 
to that of a far more expensive RISC work- 
station. 


Sold on System 
On looking back at the start of this project, 
I find that | am now wearing the proverbial 
egg on my face. I’m not just favorably im- 
pressed with Fintronic's Linux system; | 
pulled out my credit card and ordered a 
Fintronic system for my personal use. 
Some warnings, though: Unless you 
know a lot of Unix (and perhaps even have 
been following the Linux newsgroup dis- 
cussions on the ]nternet's Usenet), you 
will need more documentation than is 
available, even if you obtain your Linux 
from a company such as Fintronic. As the 
"copy-left" rules state, the source code is 
readily available, here 
and there if not on your 
system. But if you need 
basic documentation, the 
source code isn't likely 
to help you much. 
Linux has become 
what the Internet com- 
munity wanted: a robust, freely available 
environment that has all the features of 
many commercial versions, but with the 
openness and cooperative spirit of the ear- 
ly days of Unix. It’s anarchy at its best. Ш 


J. Bruce Dawson is a consultant working for Vir- 
gin Software, Ltd. (Manchester, NH). He has been 
developing low-level Unix, VMS, and DOS appli- 
cations for the last 10 years. He can be reached on 
the Internet at jbd@virgin.my.com or on BIX c/o 
"editors. " 


Choosing the right tools today will 
determine the success of your future 
applications. When you choose the 
DataFlex application development tools 
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every time. And, DataFlex is transport- 
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chosen DataFlex on DOS, LANs, 0S/2, 
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TES Software 


Low-Cost Simulation 


Using a circuit simulator to test your designs can save 


both time and money 


DANY DION 


ometimes a simulation can be 
better than the real thing. I de- 
sign and build electronic con- 


trol systems for a variety of automation 
tasks, and there are times when I would 
like to try out a circuit before building it. 
Electronics Workbench is a simulator that 
runs under DOS or Windows or on the 
Macintosh and provides breadboard and 
test facilities for analog and digital cir- 
cuitry. I looked at the Windows version 
of Electronics Workbench 3.0. 
Workbench is a medium- to low-end 
product, intended for electronics students 
and designers. The package | 
includes both analog and 
digital schematic capture | 
programs, with simulation 
and testing tools for each. 


Workbench is configured | Semana 


like some high-end simula- 
tors that cost $2000 or more 
(e.g., Spectrum Software's 
Micro-CAP or Orcad's Ver- 
ification and Simulation 
Tools) in that the digital and 
analog portions are entirely separate func- 
tions. To get true mixed-mode simulation, 
you'd have to use a very expensive pack- 
age like MicroSim's Design Center for 
Windows (about $8000 to $16,000). 


Inside Workbench 
The primary interface to Workbench is a 
palette (or bin) of electronic parts (either 
analog or digital, depending on which sim- 
ulator you load) and a selection of test 
equipment. To construct a circuit, you drag 
parts out of the bin (see the screen) and 
place them in the work area. Each part has 
one or more live connection points. Drag- 
ging a line between any two points makes 
a wired connection; the wires themselves 
are auto-routing. Double-clicking on a part 
in your design brings up a dialog box that 
lets you change the part's parameters (e.g., 
resistance and capacitance). Once you have 
connected all the components and attached 
the signal generators, multimeters, and os- 
cilloscope, you click on the on/off switch 
to start the simulation. 

Considering Workbench's reasonable 


Eiectronics Workbench 3.0E 


BE Edit Circuit Window Help 
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price, 1 was im- 
pressed by how 
well it worked. My 
analog and digital 
control systems regularly include signal 
amplifiers, filters, bridge amplifiers with 
feedback and current limiting, stepper- 
motor controls, and sundry logic decoders. 
I entered some of my working designs into 
Workbench to see how well the simula- 
tion compared to the real thing. The fact 
that the analog and digital simulations are 
separate was a big problem, however; 
many real-world designs freely mix analog 
and digital circuitry. 

Workbench's transistors won't proper- 
ly bias because the simulator uses only 
ideal values. Real transistors don't work 
exactly like their descriptions in a text- 
book. I managed to get my working cir- 
cuit to run on the simulator by changing 
some resistor values and removing some 
filter capacitors. 


Troubles in Analog Land 

The function generator can produce sine, 
triangular, or square waves at any fre- 
quency from | Hz to 999 MHz, with a duty 
cycle of from | percent to 99 percent. The 
analog simulator's oscilloscope is a dual- 
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channel type with a time base of 0.10 
nanosecond to 0.50 seconds per division. 

The Bode plotter produces a graph of a 
circuit's frequency response. When con- 
nected to a circuit, the plotter generates a 
range of frequency over a spectrum se- 
lected from 1.0 MHz to 10.0 GHz. The re- 
sult is a screen plot that shows how your 
circuit performs over the entire frequen- 
cy-range sweep. 

Workbench's op amps (operational am- 
plifiers) may not work the way you ex- 
pect, because the simulation drives them 
with standard voltage values (15 V DC) 
instead of the voltage sources you have 
elsewhere in your circuit. Op amps behave 
differently depending on their power-sup- 
ply voltage. 

Workbench transistors don't have lim- 
itations on voltage or current. In Work- 
bench, you can use a small signal transis- 
tor, like a 2N2222, as a power transistor 
and sink 10 amperes at 120 V DC with- 
out causing an error. In real life, you'd get 
a rather spectacular puff of smoke. The 
frequency generator provides your choice 
of square, sine, or triangular wave output, 
but at only one frequency. Finally, some of 
the parameters use different measurements. 
AC voltage sources have peak values, 
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while other components, like fuses and 
light bulbs, use rms (root mean square) 
values. You have to be careful to match 
these different voltage measurements. 
The analog simulator comes with a li- 
brary of 37 basic components, including 


voltmeter displays no more information 
than the simple LED probes that you can 
have any number of in your design. 

The logic converter is far and away the 
most interesting part of the simulator. It 
can look at your circuit and tell you the 


IN THE WORKS 


Good products just keep getting better. By the time you read this article, Interactive 
Image Technologies expects to have put the finishing touches on a new version of Work- 
bench (available in October). According to the company, this new version will address many 
of the concerns our reviewer had with version 3.0: 


* Analog and digital simulators will be com- 
bined in one package, enabling mixed-mode 
simulation. 


* Digital components will have propagation 
delays and other more realistic properties. 

e There will be a choice between TTL itransis- 
tor-transistor logic) and CMOS parts. 


* There will be multiple input gates and a larg- 


er array of standard parts, such as count- 
ers, RAM, ROM, 555 timers, SCRs (silicon- 
controlled rectifiers), and triacs. 


e Op amps will have power-supply pins. 
e Clock generators will support multiple fre- 


quencies. 


No price had been set when we went to press, but Interactive Image expects the price to 


be a bit higher than for version 3.0. 


connectors, voltage sources, current 
sources, ground, and other components. 
Designing circuits with the analog simu- 
lator can be difficult if you don't have 
enough working knowledge of real-world 
components. You have to hand-check 
every component for proper rating before 
building a real circuit from the design. 


Digital Simulation 

The parts bin in the digital simulator is 
filled with common logic design elements: 
logic gates, flip-flops, a half adder, and a 
seven-scgment display. As with the analog 
simulator, you can select a region of a cir- 
cuit and save it in your bin as a subcircuit. 

The tools in the digital simulator are 
different from the analog simulator's. Since 
the digital simulator has no provision for 
analog circuitry, an oscilloscope or Bode 
plotter would make no sense; instead, you 
get a word generator, a logic analyzer, a 
voltmeter, and a logic converter. 

The word generator stores a sequence 
of sixteen 8-bit words that can play back 
automatically (cycle) or one at a time 
(step), or play through once and stop 
(burst). Workbench's logic analyzer has 
eight input channels and can be triggered 
by an external signal, by the input channels 
themselves, or by a user-selected pattern. 

I never did figure out what the voltmeter 
was good for. Since all circuits in the dig- 
ital simulator are driven by 5 V and run 
at logic O and 1 levels (0 and 5 V), the 
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truth table, convert a truth table to a Bool- 
ean expression, take a logic equation and 
simplify it, or build a circuit from a truth 
table or a Boolean expression. The logic 
simplification algorithm is the Quine- 
McKluskey method, instead of the more 
familiar Karnaugh mapping. 

The Quine-McKluskey method begins 
by sorting the terms of a truth table accord- 
ing to the number of true conditions they 
contain. These terms are compared to find 
those that differ by only one variable, and 
that variable is elimi- 
nated. The process is re- 
peated until no further | 
elimination is possible. 
The grouped terms that 
remain are considered 
prime implicants. The 


final step is the elimi- | 200) 2635552 

л (416) 361-0333 
nation of redundantex- | fax: (416) 368-5799 
pressions. Since this | Circle 1076 om inquiry Card. 
method works with the 


binary representation of expressions, the 
Boolean expression is automatic. 

The logic converter would be most use- 
ful for situations where you want to re- 
place a portion of your design with a PAL 
(programmable array logic chip). Once 
you test the circuit, you use the logic con- 
verter to convert the finished circuit to a 
truth table for the PAL programmer. You'll 
have to live within the limitations of the 
package, though, and restrict your PAL 
designs to eight inputs. 


About the Product 


Electronics Workbench 3.0............$299 
for Windows or the Mac 
Interactive Image Technologies, Ltd. 


700 King St. W, Suite 815 
Toronto, Ontario, Canada M5V 2Y6 


Alas, with its shortcomings, the digital 
simulator is as restrictive as the logic con- 
verter is enabling: Logic gates in the sim- 
ulator are perfect and respond instanta- 
neously. Without propagation delays such 
as you'd find in real silicon, high-speed 
circuits won't respond correctly and feed- 
back loops are impossible. For instance, 
one popular way to create an inexpensive 
clock is to tie a number of logic inverters 
to themselves in a loop, with resistors and 
capacitors to control the speed. Without 
the analog/digital mix, you can't add the 
resistors or capacitors, and the simulator re- 
ports that the feedback loop is stuck in a 
race condition. 


Pass the Breadboard 

Perhaps the biggest shortcoming of the 
combined package—one that might stop 
me from trying to do real design work with 
either simulator—is that Workbench has 
no import or export capability. If you com- 
plete a design and want to produce a print- 
ed circuit board, you can't simply capture 
the final schematic and transfer it to a print- 
ed circuit board layout package. Anyone 
using a schematic capture program or sim- 
ulator like Workbench is likely to be using 
printed circuit board layout software to 
produce boards. 

It's a sure bet that Intel won't be using 
this software for designing the successor to 
the Pentium. I might be able to use it for 
designing simple circuits, but most of my 
work requires combining analog and dig- 
ital circuitry. 

1 can easily see Workbench as a product 
for hobbyists or electronics students. Per- 
haps even small com- 
panies that can't af- 
ford more expensive, 
professional-caliber 
tools like Orcad's 
Verification and Sim- 
ulation Tools or Spec- 
trum's Micro-CAP 
would find it useful. 
While the manual and 
the included samples 
don't attempt to explain electronic theory 
in depth, they provide enough information 
to get anyone new to electronic simula- 
tion started. 8 


Dany Dion is the owner of Promecan-Agma in 
Greenfield Park, Quebec, Canada. He has been de- 
signing quality-control systems for more than 10 
years and has been programming on microcom- 
puters since 1978. He can be reached on Compu- 
Serve at 75240,524 or on the Internet or BIX at 
ddion@ bix.com. 


An emulator on its own 
will get you 
nowhere 
as 
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SmarTerm 1 includes 
the protocol stacks. 


p DV. gives you everything you | 
need to connect your PCs to UNIX, АП SmarTerm' for Windows 
VMS or Data General hosts, You just produets include: 


SmarTerm = al с жй... ' SmarTerm TCP/IP as a Windows Sockets DLL 
It's a really radical idea, like sell 
ins din — 2 * Individual or centralized TCP/IP management 


= 


a car with wheels. So radical, in * Drag-and-drop FTP 
fact, SmarTerm is the only * Pop-up keyboards | 
software that gives you the * User-definable button palettes | 
complete connectivity, high * True Multiple Document Interface | 
performance, and ease of use * Connections directory | 
you need, all in one. * Script recorder 
SmarTerm products all consist * Simplified keyboard remapping 
of the most precise terminal emulation available, plus free SmarTerm * SmartMouse™ programmable mouse support 
TCP/IP and LAT stacks and NDIS and ODI support. (You wouldn't expect * Customizable help system 
to pay extra for the wheels on your car, would you?) * On-screen toolbox 
On top of this, SmarTerm’s pioneering corporate support tools and utilities SmarTerm products are also available for DOS. 
make the software cost effective and quick to run by automating common tasks. 
You can use your mouse in host applications, record scripts, use drag-and-drop А а "A. м. 
FTP, and more - so much more than any other p. | v т 
connectivity package. "t a 9 5 = 
‚ | 


Find out how to 'SmarTerm and go' with the complete host connectivity 
software. Call Persoft now at 1-800-EMULATE (1-800-368-5283). — ч | " 


persafr 


Persoft, Inc., 465 Science Drive, P.O. Box 44953, Persoft Europe, Lower Woodend Bams, Fawley, Henley-on-Thames, 
Madison, Wisconsin 53744-4953 USA. CONNECTIVITY SOLUTIONS Oxfordshire, RGI 6JF, 
Tel: (608) 273-6000 Fax: (608) 273-8227. DOS e Windows e Ethemet € Token Ring Tel: 0491 638090 Fax: 0491 638010 


© 1994 Persoft, Inc. All rights reserved. Persoft and SmarTerm are registered trademarks and SmartMouse is 2 trademark of Persoft, Inc. All other trademarks mentioned are properties of their respective companies. 
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Э Datapro on CD-ROM 

Now you gain virtually instant 
access to Datapro's product and tech- 
nology services from your own PC, 
with Datapro on CD-ROM. 

Menu-driven software makes it 
simple to browse through the table of | 
contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica- 
tions to custom-tailor analyses. 
Available in both Windows and DOS. 


KEEP PACE WITH THE NEWEST 
INFORMATION TECHNOLOGIES, 
YOU NEED PROFESSIONAL HELP 


PRESENTING THE FULL LINE OF 
DATAPRO INFORMATION SERVICES 


Downsizing. Wireless. Client-server com- 
puting. Multimedia. ATM. Strategic plan- 
ning and sound business decisions 
depend upon keeping up with the latest 
information technologies. 

But you probably need a supercom- 
puter to sort through all the publications 
that end up on your desk. Sure, consul- 
tants can help, as long as you're willing to 
pay as you go. 

Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro's 
unmatched information services have 
helped users, buyers, and managers of 
information technology plan effectively. 
And Datapro has been there every step of 
the way—from mainframes and dumb 
terminals, through the PC revolution, to 
the rise of internetworks. 

Today, with its staff of over 400 spe- 
cialists and more than 100 expert ana- 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 


An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
of research materials, Datapro’s compre- 
hensive information technology services 
can help you make decisions quickly. 
Charts, tables, and graphs make it a snap 
to compare product features, functions, 
and prices. And once your system is up 
and running, Datapro is there to help you 
manage and maintain it. 

That's why IT professionals use Data- 
pro to stay up to date. Sales and market- 
ing professionals count on us to help 
them track trends. And vendors tum to 
Datapro to size up the competition. 


Datapro's line of comprehensive 
information services can meet all 
your needs. 

With Datapro's complete line of infor- 
mation services, you're always in the 
know no matter what your concems. 


Product and Technology Services 
O First Looks. Keep tabs on major 
deveiopments in information technology 


® Available on CD-ROM 


until a complete report is available. 

® User Ratings. Get beyond the hype 
and find out which vendors can really 
deliver on their promises. 

Ә Technology Concepts. Stay ahead of 
the game when it comes to vendor strate- 
gies and other vital issues. 

O Market Overviews. Discover the mar- 
ket's promising vendors and products. 

O Comparison Columns. The effortless 
way to make side-by-side appraisals. 

© Competitive Outlooks, Put products 
and underlying technology in perspective. 

® Product Reports. An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues. 

© Management Reports Practical 
advice from professionals that takes the 
mystery out of managing information 
technology. 


Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road, 

Reprints. A cost-efficient way to deliv- 
er your product message and verify prod- 
uct features and benefits. 

Feature Reports, Cull just what you 
need from Datapro's database of infor- 
mation services and put a sharp focus on 
strategic business decisions. 

Custom Publishing. Package the latest 
product information in a convenient, sin- 
gle source tailored to keep sales person- 
nel one step ahead of the competition. 


Consulting Services 

Help Desk. A telephone inquiry service 
to help you make the best use of your 
Datapro information service. 

Assist Оп Demand. Pay only for the 


p--------------------------------- 


Product & Tech- 
nology Services 


O Computer Systems 
O Communications 
O Free Demo Disk 


]Datapro Online 


Reprints and 
Feature Reports 
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Business Services 


L ] Custom Publishing 


information you need about a specific 
product, vendor, or technology. 

Surveys. Determine the strengths and 
limitations of your products—and your 
competitors'—from actual users. 

On-Call Consulting. Fast answers to 
most inquiries within minutes—via 
phone, fax, or electronic mail. 


Educational Services 

On-Site Seminars. Custom-tailor a cur- 
riculum in any aspect of information tech- 
nology right where you do business. 

Computer-Based Training. Get a 
grounding in the fundamentals or master 
advanced topics right on your own PC. 

Teleconsulting. Let a conference call 
belween students and instructors ad- 
dress implementation issues that come 
up in later stages of a project 


International Services 

® Datapro International. Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro- 
fessionals whose responsibilities extend 
beyond the U.S. 


Market Research Services 

Northern Business Information. A Data- 
pro subsidiary, Northern Business Infor- 
mation is the world’s foremost strategic 
telecom research company. 


Send for a free demo disk today. 


DAIAPRO 


Datapro USA, e00 Delran Parkway, Delran New Jersey USA 
08075, Tel 800-328-2776, Fax 609-764 2812 


Datapro Intemational, McGraw-Hill House Shoppenhangers 
Road, Matdenhead, Berkshire, England 516 2QL, gy, 
Fel <44 10) 628 773277 Fax +44 (0) 628 773628 mite 


Please send me more information on the following Datapro services: 


Consulting Services Other Services 

U Help Desk O Educational Services 
Assist On Demand Datapro. 
Surveys International 


Northem Business 
Information 


On-Call Consulting 


[ i'm interested in learning more about Datapro on CD-ROM > 
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AN CD-ROM DANNE 


Today's mainstream CD-ROM drives offer faster 


| 


performance at the most economical prices ever. We'll 


tell you which one is right for you. 


CHANDRIKA MYSORE 


D-ROM drives used to be a fancy option for your desktop system. Today, they’re essential for load- 
ing new application software, viewing presentations, or accessing commercial and private sources 
of data. Recognizing this trend, many system vendors offer CD-ROM drives in “multimedia” 
bundles. As we went to press, Gateway 2000 announced that all its systems would include a CD- 
ROM drive standard. 

But you don’t have to buy a new system to take advantage of CD-ROMs: This lab report 
evaluates two dozen fast and easy-to-install external drives that can serve you well whether you use a PC or 
a Mac. We tested 20 SCSI-based, desktop drives and ranked the best for general-purpose, low-cost, and 
text-intensive applications. All but one of the drives was double-speed, with throughput scores of 300 to 350 
KBps. The remaining drive was NEC’s quadruple-speed MultiSpin 4X Pro, which was the most expensive 
drive we tested ($995) but also the fastest for throughput: 590.3 KBps. We also ranked four portable drives 
that connect via a SCSI and/or a parallel-port interface. 


to use this guide 


Turn to page 179 for details on the double-speed drives that price for Best Overall, Low Cost, and Text applications. The 
showed the best performance, features, ease of use, and text box on page 182 ranks four portable drives. 


ЕЕ aa 


Drive price, which doesn't KLIS Plextor DM-5028 DoubleSpeed Plus Lower numbers indicate faster 
include the adapter. Adapter 1. — TNe doutieapesd ios niens an онген eombination of price performance. This score 

prices for each drive are pa зч performance. The $406 dese drive (8869 with adapter} represents how fast the drive can 
listed in the “Кон Call” on read data spread across the CD. 
page 186. —. 


| completed our aequat Proaughoul tants second taateat of ali 

DES Uu бооз ced Oreck me kraind. Io CPU utiteabon way among e 3 
j tris моол and most ETON we tested, maung tre drive е god = s = | 

choice wheter you reed Lo search собирате o run video. Tha OM 8028 

puo. “= octaves EHS performance att à small 04 KB bufer, Ite testae arch tenes were BB 


~ ru Гаа, ahoi ta random ences score war the lowes! among the Best Oy ——— — Lower numbers indicate better 
UL een = = performance. This shows the 
Higher numbers indicate faster SS —I- -— -— — percentage of the time the 
rformance. A measure of he tm —— 2d hx d a 's CPU ed by th 

Pe ч MD тпа AU Dieser бал їй? 0M ч MA ада АЗА € b — Panu | computer 5 was us po" 
amount of data a drive can EAS Tobba hemes ЫЛ — Qus п OA Би ШЫ ABA дада 2% Tohta | CD-ROM drive during a sequential 
transfer in 1 second. aes т оз w —- t read at 150 and 300 KBps. 

= We considered the quality of 


Better ratings indicate drives with longer warranties, a range of device déeurertatiin. Зан bon, and qua 
drivers, and support for a greater number of modes, including CD-ROM = ames einer f — ч 
XA (Extended Architecture), multisession Photo CD, and 180-9660. ата , 
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Choosing a CD-ROM Drive 


Drive speed, the rate at which a drive can transfer data, is determined by a number of factors, including spindle 
rate and how effectively the drive uses its buffer. Double-speed drives are good choices for most general-purpose 
applications, and excellent models exist that range from about $300 to $500. Quadrupie-speed drives offer faster 


throughput but sell for $1000 or more. 


| 4 
Plextor 0M-5028. 
FRONT PANEL ү DoubleSpeed | 
At a minimum, this should = Plus 
include a "CD busy” a An excellent combination of 
power-on indicator, a CD eject price and performance, this 
button, an emergency manual- $409 drive was the second- 
eject hole, an audio jack, and fastest double-speed drive 
volume control. in oar sequential- 
SCS! CONNECTION CPU utilization score was 
For best performance, choose a SCSI drive. Drives with timong the most efficient 
parallei-port interfaces posted slow throughput scores and we-tested: it also led-the 
are generally unacceptable for displaying full-motion video. pack in the text-search 
STANDARDS SUPPORT They are solid choices for portable applications that don't tests. Е 
For the greatest flexibility, require video, however. If the drive comes with a standard Д 
make sure the drive you buy SCSI connector, you'll be able to attach other SCSI devices PAGE 179 
can read multisession CDs, to that adapter. Some drives offer only a proprietary SCSI | 
ficu — i, - connection, which can't support other SCS! peripherals but * | 
C sup may show some performance advantage. Тү 
We find tray loaders (pictured) нарича BEST LOW COST 
to be easier to use than page 182). Mirror CD ROM Drive 
caddies, although this tends to 8 CD ROM 
be a subjective decision. Sold primarily in the Mac 
Caddies can be an advantage if | market, this $259 drive can 
they serve double duty as CD be a bargain for PC users, 
loaders and storage cases, in tho, when ft is matched. 
which case, you never have to the: 


expose the CD 


While this report focuses on external drives, you can 
gauge performance of drives offered by system vendors 
by looking at the “Roll Call" on page 186, which lists the 
basic drive mechanism used in each product. 

Double-speed drives have claimed their place in the 
mainstream market because of price and performance 
that's fast enough for them to display full-motion video 
in some resolutions without dropping any frames. Less- 
expensive single-speed drives of the recent past offered 
only 150-KBps throughput with mixed reviews for video 
performance. 

To rank drive performance, we used custom bench- 


ILLUSTRATION: BRUCE SANDERS € 1994 


Drive can run off of an 
extemal power supply, and 
the company supplies, 
drivers for a wide range of 
operating systems. 


PAGE 179 | 


marks to measure sequential throughput, random-access 
time, and CPU utilization of each drive. We also ran ap- 
plication tests, including a 912-frame video sequence 
to gauge if individual frames were dropped. Keyword 
and Boolean text searches helped us determine which 
drives were best for searching large text databases. 

Although NEC's quadruple-speed drive was the only 
one available for our test cycle, you can expect several 
other vendors to offer these faster drives by the time 
you read this. Note that IBM also sells CD-ROM drives, 
but it didn't participate in this report because it expected 
to introduce a new model late this summer. 
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THE BEST DOUBLE-SPEED 


CD-ROM DRIVES 


oday's double-speed drives demonstrate sameness rather than dis- 

tinction. The 23 double-speed drives we tested represent only eight 

different drive mechanisms. Toshiba's mechanism is the dominant 

one in this sample: 11 of the drives used either Toshiba's T3401 or 
T4101 model. Accordingly, performance varied only slightly across the en- 
tire sample (by approximately 10 percent), and the scores for the drives us- 
ing the Toshiba mechanisms were almost identical. The T3401-based mod- 
els produced sequential throughput of about 331 KBps, while the T4101-based 
models posted throughput of about 301 KBps. 

Nevertheless, the exceptions to the Toshiba-mechanism rule often per- 
formed well. Our Best Overall drive, Plextor's DM-5028, uses a Plextor 
mechanism, and its throughput score was the fastest of the drives we ranked 
in that category. 

The standard buffer size for double-speed drives is 256 KB, although we 
did see a handful with 128 KB or even 64 KB (including the Plextor). The 
buffer is especially important during times when the drive is waiting for 
the system to display an image on the screen: In such cases, the drive can read 
ahead and fill the buffer with data. However, the relatively small size of 
CD-ROM drive buffers (even when they're the larger 256-KB buffers) don't 
necessarily bring faster performance. 

Firmware plays a prime role in how efficiently the drive uses its buffer. The 
system CPU stops every time it issues a read-ahead command to the CD- 
ROM drive, Too many such commands translates into noticeably slow sys- 


Do You Need Quad Speed? 
NBC's MultiSpin 4X Pro performed 
without flaws. This high-performance 
drive achieved 590.3-KBps throughput, or 
two times the rate of double-speed 

| products. In addition, it 


k and a clear control 
"ai panel with an easy-to- 
M 7*4 understand LCD. 
However, the price, with adapter, is 
$1120, or almost 2% times the price of our 
Best Overall winner. For most mainstream 
applications, quadruple speed is too 
expensive to justify, but if you need the 
fastest performance—and price isn't an 
issue—consider this drive. 


tem performance. CD-ROM vendors use two approaches for buffering. In circular buffer read-ahead, the drive continuously 
reads with just one interrupt from the main processor. This keeps the buffer full and improves throughput. Another approach 
is to copy the drive's table of contents or root-directory information into the buffer memory, which can reduce random- 
access time. 

The interface adapter and the device driver also play an important role in drive performance, especially in CPU utilization. 
Several drive vendors, including Philips LMS, Reveal, Hitachi, and Plextor offer a standard bundle of an 8-bit SCSI adapter. 
Such adapters are handy if your system lacks SCSI and you are not planning to run multimedia applications. If you are buy- 


ing a CD-ROM drive for video-inten- 
sive applications, consider a higher-per- 
forming 16-bit ISA or even an EISA 
SCSI adapter. 

Some drives, such as Hitachi's CDR- 
1900SPC, come with a proprietary SCSI 
adapter, which provides a performance 
edge over drives that use a standard 
SCSI adapter. However, proprietary 
adapters can't support SCSI peripher- 
als, such as a hard drive. 

Test results for CPU utilization can 
be especially important for finding drives 
that won't drop video frames when play- 
ing video off a CD. All the SCSI-based 
drives achieve performance within the 
standard MPC Level 2 specification, 
which is 40 percent for 150-KBps trans- 
fers and 60 percent for 300-KBps rates. 
None of the SCSI drives we tested 
dropped frames when they ran our test 
video file at a resolution of 320 by 240 
pixels. By contrast, none of the three 
parallel-port drives we tested met the 
MPC Level 2 specification for CPU uti- 


Ni te CD-NOM alive vendors ht ранна ki thts report say 
that their drives can read multisession CDs; however, when we 
tried to read a multisession CD, none of the drives s cceede 
tents is called a session. Whether i's a со nerc | 
оа smt 
placed sequentially on the CD in spiral tracks. At the end of the recording 
process, a table of contents, listing the files and directory locations, is added 
to the CD. 

To read multisessions, drives need some read electronics and a device driver 
that can identify more than one table of contents on the CD. Our problems 
centered around not having the latter component. Although each drive was 
capable of multisession reads, none was shipped with the proper driver. - 

JVC Information Products recently released a driver that can read rang 
кайшы ch the C. Ti cise ie 5200 For a НЫН САНААН paci tho 
company includes the drivers with its CD-recorder products. When we loaded this 
driver, the CD-ROM drives worked as advertised. In addition, Adaptec's EZ- 
SCSI adapter comes with a device driver to read Photo CD multisession CDs. 


178 BYTE/NSTL LAB REPORT SEPTEMBER 1994 


lization, and each dropped 80 Йе a В D B EST CD-ROM DRIVES 


percent or more of the frames 
(see “CD-ROM for the Road" 
on page 182). 

This generation of double- 
speed drives is also similar in 
their ease of use. Installation 
was never more difficult than . This double-speed drive offers an excellent combination of price 
connecting the proper cables to 7274 and performance. The $409 base.drive ($469 with adapter) 
the SCSI port and loading a de- completed our sequential-throughput tests second fastest of all 
vice driver. Front-panel controls the double-speed drives we tested. its CPU utilization was among 
were also easy to use for all the lowest and most efficient we tested, making this drive a good — 
these drives. Each product came choice whether you need to search databases or run video. The DM-5028 
with an eject button, an emer- achieves this performance with a small 64-KB buffer. Its text-search times were 
gency manual -ej ect hole, an au- the fastest, although its random-access score was the lowest among the Best Overall drives. 


dio jack, and volume control on 


For the best in price and performance... 


BEST OVERALL | Plextor DM-5028 DoubleSpeed Plus 


Hie ent panes Tagan, ved MS CPU UTILIZATION (X) FEATURES EASE OF € DRIVE WARRANTY 
we did have a few favorite in- PRICE’ (KBPS) (SECONDS) 150KBPS 300 KBPS SCORE USE (KB) VENDOR (YEARS) 
pou ferfaceimple- рг pextor DM-5028 DoubleSpeed Plus $409 9362 034 1422 2940 ААА ААА 64 Pleto 1 
Rankings for mentationS MANIP Toshiba America TXM-3401E $545 3311 029 1534 2902 AAA AAAA 256 Toshiba 1 
that offered — ay yy Legacy CD-ROM 2x $575 3313 026 1527 3019 AAAA AAA 256 Toshiba 1 
more than the рур Mirror CD ROM Drive $250 3312 026 1522 2945 ААА AAA 256 Toshiba 1 
standard уц DEC RRD44DA $549 3319 027 1840 3558  AAAA AAA 25 Toshiba 3 
items. If the МИИН? Peripheral PLI CD-ROM MS $743 331.5 027 1591 3182 ААА AAA 256 Toshiba 1 
drive had in- ір MacProducts USA Magic CD Pro $459 3314 026 1912 3692 ААА ААА 256 Toshiba 1 
dicator lights инр FWB hammerCD $749 391.4 0.26 1522 2904 АА ААДА 256 Toshiba 2 


or an LCD, it 
helped us tell 
when the CD 
was loaded in 
the drive. But 
some drives, 


Need low cost and fast speed? 


| LOW COST Mirror CD ROM Drive 


such as CD's At $259, this drive known primarily in the Mac market easily met the under-$500 
T3401, Legacy's CD-ROM 2x, requirement for this category. It makes only minor compromises in speed compared 
MacProducts USA's Magic CD to the Best Overall winner. If you're a PC user, you'll need to spend approximately 


$93 more for ап ISA-based SCSI adapter and cable. For this stileconomical price, 
you'll see solid performance from this Toshiba-mechanism drive: Кз speed scores 
rank near the top of the more expensive Best Overall leaders. 


Pro, Mirror's CD ROM, PLI's 
CD ROM MS, and Reveal's 
The Entertainer, had no indica- 
tor light to tell you Есет _ммы.-..._ќ_ќҡҲХҶЅЈССЌОІЄХСҶХҶЈҲССХХХХ>,Ѕ5 

loaded or if the power was on. SEQUENTIAL — RANDOM BUFFER 


In th had THROUGHPUT ACCESS  CPUUTULZATON(X) FEATURES EASEOF SIE ВАМ WARRANTY 
ال خوت > دسا‎ абы نی‎ PRICE’ (KBPS) (SECONDS) 150KBPS 300KBPS SCORE — USE (В) VENDOR (YEARS) 


the E pee з ме — lO ект Mirror CD ROM Drive $259 3312 0.26 1522 2045 ААА ААА 256 Toshiba 1 
p m ШИР MacProducts USA Magic CD Pro $459 3314 026 1912 3692 ААА ААА 256 Toshiba 1 
А note about NEC's triple- suea CD Technology CD Porta-Drive T3401 $500 331.3 028 1576 3055 ААА АА 256 Toshiba ! 

1 


= speed drive: рр Plextor DM-5028 DoubleSpeed Plus $409 336.2 084 1422 2940 AAA ААА 64 Рых 
Rankings for | The first NEC 


Text 3X MultiSpin 

бейш | drive we (eg. Ned to find data quickly? 
ed produced 7" | | 
throughput | CD Technology CD Porta-Drive T3401 
scores that 


This svelte, 3-pound drive achieved the highest overall performance score in 
our combined text, sequential throughput, and random-access tests. A 
Toshiba-mechanism drive, the T3401 can run off of its external power supply. 


were incon- 
sistent with 
triple-speed 


performance. Note that the drive uses a proprietary SCS! connection, which can help 
A second performance but doesn't support other SCSI peripherals. 
z 9 
FEATURES 20% drive couldn | 
complete our SEQUENTIAL RANDOM BUFFER 
tests. Neither THROUGHPUT ACCESS ТЕХТ SEARCH (SECONDS) CPU UTILIZATION (%) FEATURES EASE OF SIZE ORIVE 


PRICE’ (KBPS) (SECONOS) ONE-WORD BOOLEAN 150 KBPS 300 KBPS SCORE USE (KB) VENDOR 
BEST CD Technology Porta-Drive T3401 $500 331.3 0.26 15.23 15.08 15,76 3055 ААА AA 256 Toshiba 


we nor NEC technicians could 
resolve the problem during our 


test cycle ПНР Legacy CD-ROM 2x $575 3313 0.26 15.2 1542 1527 3019 AAAA AAA 256 Toshiba 

j RUNNER-UP MacProducts USA Magic CD Pro $459 331.4 0.26 15.35 15.37 19.12 3692 AAA AAA 256 Toshiba 

KEY ИИТ іР DEC RRD44-DA $549 331.9 0.27 16.24 15.29 1840 3558  AAAA AAA 256 Toshiba 

Excellent АААА Good ААА ШИР Toshiba America TXM-3401E $545 331,1 0.29 15.31 15.23 15.34 2902 AAA АДАА 256 Toshiba 
Fair AA — ИБР Plextor DoubleSpeed Plus $409 3362 0.34 15.09 1506 1422 2940 AAA AAA 64 Plextor 


' Doesn't include adapter pnce: see "Roll Call." 
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e rated the drives for speed, 
features, and ease of use. Our 
custom performance suite 
consisted of five compo- 
nents: sequential throughput, random 
access, CPU utilization, text searching, 
and video playback. 

Our low-level CD-ROM tests were a 
portion of NSTL’s InterMark perfor- 
mance benchmarks. In each test, drives 
were instructed to read data from inner, 
middle, and outer tracks of the CD. We 
accessed data from these three areas be- 
cause CDs store information sequen- 
tially on a single track that’s spiralled 
across the CD. Drives spin the CD faster 
when reading data from an inner track 
compared to outer tracks, and a drive’s 
performance can vary depending on the 
location of the data on the CD. 

The throughput tests measure the 
amount of data a drive reads into mem- 
ory in a second, Data was read sequen- 
tially in a series of 16-KB blocks. In the 
random-access tests, drives read a single 
16-KB block then skipped over a third of 
the CD to read a second 16-KB block. 
The CPU utilization tests measure the 
percentage of CPU resources used to se- 
quentially read 16-KB blocks at a rate of 
150 and 300 KBps. 

The text-search tests consisted of a 
single, keyword search and a Boolean 
search using Gofer, an information ex- 
change protocol developed by the Uni- 
versity of Minnesota. The text test data 
was "Project Gutenberg,” electronic text 
of important English language documents 
published by Walnut Creek CDROM 
(Walnut Creek, CA). In the first text test, 
we browsed a 5-MB file for a keyword. 
The second test used a Boolean search 
phrase to locate two words. 

In addition, we assessed each drive's 
ability to play video sequences using 
Microsoft's VidTest CD-ROM video 
tests. The drives ran an 8-bit, 912-frame 
file in resolutions of 320 by 240 pixels. 


EASE OF USE 


We considered the quality of docu- 
mentation, how easy it is to install the 
drive's hardware and software compo- 
nents, and rated each drive's front-panel 
indicators. 

The features that we considered most 
important were the length of the war- 


How We lested 


WHAT THE TESTS MEAN 


RANDOM ACCESS 
A measurement of how quickly a drive can read 
data stored across a CD-ROM (lower test scores 


indicate faster performance). This is important for 


interactive applications, including multimedia 
encyclopedias and electronic training programs, 
where data isn't easily prefetched in the buffer. 


ЕП 


CPU UTILIZATION 

An essential gauge for video applications. R 
measures how long the system CPU is used to 
transfer data from the drive buffer to system 
memory [lower test scores indicate better 
performance]. Too much time devoted to data 
transfers results in dropped frames. 


== The New Grolier Multimedia Encyclopedia - 1992 Edition 


TU Po dunanit 


po———— —— climate | 


DIE | 


may induce greater precipitation on windward slopes, | 

leeward slopes experience a RAIN SHADOW EFFECT. 

barriers can aiso slow the passage of cold, stable air п 

thereby protecting regiens to the leeward. Local relief } 

differences in slope or exposure affect the receipt of in| 

runoft, and wind conditions. Daily differences In heating and S: 
generate local mountain end valley winds and lend-sea tee: 

Inland bodies of water also can create daily breezes a 

Influence temperature and humidity in their vicinity 


EFFECT. 
CLIMATE CHANGE 


SEQUENTIAL THROUGHPUT 

The single most important performance test for 
CD-ROM drives because data on CDs is stored 
sequentially (higher test scores indicate faster 


performance). Sequential thronghpui i important 


when copying large files, and loading software 
from a CD. 


ranty, range of device drivers, MPC 
Level 2 certification, and support for 
SCSI-2 and fast SCSI. We also looked 
for the modes supported, such as CD- 
Audio, CD-ROM XA (Extended Ar- 
chitecture), CD-R (CD Recordable), 
CD-I (CD Interactive), and ISO-9660. 
We ran the tests on a Compaq Desk- 
pro 66M (66-MHz 486DX2) with a 500- 
MB hard drive and MS-DOS 6.2 and 
Windows 3.1. We disabled Smartdrive, 
and no swapdrive was used under Win- 
dows. We connected each drive to the 
test system using an Adaptec AHA- 
2740/42 SCSI (EISA) adapter and 
Adaptec EZ-SCSI 2.04. Three drives— 
Hitachi's CDR-1900SPC, MacProducts 
USA's Magic CD Pro, and Reveal's The 
Entertainer—use a proprietary SCSI 
connection; we used that for testing. Test 
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TEXT SEARCHING 

An application-jevel test that measures how many 
seconds a drive takes to find one and two 
keywords in a large text file (lower numbers 
indicate faster performance). Along with 
sequermtial throughput and random-access scores, 
this test indicates real-world performance. 


files resided on the test computer's hard 
drive. Parallel-port drives ran from an 
AST PowerExec 4/25SL notebook with 
an enhanced parallel port, 8 MB of 
RAM, and a 200-MB hard drive. 


Contributors 


Alan Joch, Senior Editor/BYTE, coordinates the 
combined testing berween the BYTE Lab and NSTL. 


Chandrika Mysore, Project Manager/NSTL, 
has tested peripherals and systems for NSTL 
since 1989, 


The Lab Report is an ongoing collaborative project 
between BYTE magazine.and National Software Testing 
Laboratories (МУТ), BYTE magazine and NSTL are both 
operating uniis of McGraw-Hill, Inc. Contact the NSTL 
staff on the Internet at editors nstl.com; at NSTL, Inc., 
Plymouth Corporate Center, Plymouth Meeting, PA 
19462; or at (610) 941-9600), Contact BYTE on the 
internet or BIX at ajach@ bix.com or at (603) 924-9281. 


RAIDBANK DISK 


H — MÀ 


= 


EVER FAILS, IT'LL 


CE ITSELF 
— | =| El 
TEEN FREE. 


: ah Every feature in che RAIDbank lineup has been engineered to 


ba ' à; ' 
Approvod enhance the client/server relationship. Our on-line hot spare 


On-line Hot Spare 


and hot swap functions are flawlessly managed by an intelligent backplane. The Single RAIDbank Plus ıs a bigh-performance 


EISA based hardware solution that 
Connector Attachment (SCA) drives virtually eliminate multiple point contact failure. Our 


includes a 32-bit on-board processor, 


dual power supplies are front mounted to provide convenient access, And RA!Déank is the a sustained data transfer rate of up to 


! 11.2 MB/ d 1 'rtuall 
only high-availability storage array that's bootable under NetWare, backed by authorized pedea fe анн) 


every popular O/S. 
IBM on-site service and MicroNet's 7 day-a-week/24 hour-a-day technical support. 


RAIDbank offers a versatile software 
We'd love to go on. But for che complete story, call 1 (800) 800-DISK and you can talk ————— М, 
EISA, VESA-LBUS and MCA systems. 


Features include variable-time data 


rebuild, read/write optimization and sup- 


ae mr SF a SF SF a a a aD ЧЫЙ ED ФЕР SBP чыз SM Bs HS ыша ыш» чыр чш] > er FF SF FOS SF SF SBS |S сыш «ша шь з‏ س سے کے == =« к»‏ کے Фр‏ ج چ 


RAIDéunk Tower — RAIDAené Rack-mount RAIDdank Desktop are not only free, they're risk-free. port for NetWare 3.x, 4.x and most O/S. 


Distributed by Ingram Micro (800) 456-8000, Merisel (800) MERISEL and Tech Daca (800) 237-8931 
All Trademarks, Registered Trademarks and Logos are of cheic respective holders. 
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or fast access to 
data stored on nu- 
merous CDs, con- 
sider one of the 
changers now available that 
can hold up to 18 CD- 
ROMs. Three new chang- 
ers are built using mecha- 
nisms from Pioneer New 
Media Technology. The 


Ploneer's DRM-1804X can handle 
up to 18 CDs. 


changing CDs varies de- 
pending on the CD loca- 
tion in the CD changer. 
We measured the time to 
change from CD 1 to CD 
6 and then displayed the 
directory on that CD (see 
the chart below). The 
quadruple-speed Pioneer 
completed this task fastest 


Magic CD 6 Quadraspin is available from (just over 8 seconds), while the double- 


MacProducts USA. It sells for $1099 and 


speed Pioneer and quadruple-speed 


can hold six CDs. It and Pioneer’s $1845 Magic CD required 9.46 and 9.26 sec- 


DRM-1804X are quadruple-speed drives, 


although the Pioneer can handle 18 


onds, respectively. 


CD-I (CD Interactive) A format developed 
by Philips for the playback of multimedia 
and interactive software. 


[50-9660 A pervasive file-format standard 
created by the ISO. 


CD-ROM XA (Extended Architecture) 
XA-compatible drives offer multisession 
playback and synchronization of various 
media types. 


MPC Level 2 The Multimedia Marketing 
Council's standard for minimum multimedia 
system requirements. 


Multisession recording Recording data in 


CDs. Pioneer's DRM-602X usesa | Time 
slower, double-speed mechanism, 
and it's able to handle 6 CDs. 
Device drivers identify multiple 
CDs in the CD changer through dif- | Pioneer 


ferent drive letters. When you ac- 
cess a CD, the drive mechanism 
moves up or down to align itself 
with the desired CD, draws the 
CD into place, and locks it for 
reading. The amount of time 


Pioneer 


CD-ROM FOR THE ROAD 


We tested three double-speed and one 
triple-speed drive for portable applica- 
tions. Two used a parallel-port inter- 
face—Disctec's RoadRunner Express 
and Micro Solutions’ Backpack. Liber- 
ty’s 115 Series CDN-P and CD Technol- 
ogy's Porta-Drive T4100 support SCSI 
and parallel-port interfaces. 

The heaviest of these drives, the 
Backpack and the Liberty 115, weigh 
4 pounds, which is equivalent to some of 
the desktop drives we tested (although 
weights for the latter went up to 14 
pounds for CMS Enhancements’ Plat- 
inum Il). But the parallel-port interface 
combined with relatively light weight 
recommends these drives for mobility. 


SEQUENTIAL 
THROUGHPUT CPU UTILIZATION (%) FRAMES 
PRICE ' (KBPS) 


| MODEL 


CD Technology Porta-Drive T4100* $400 3009 
Disctec RoadRunner Express СО-2х $499 301.6 
Liberty Systems 115 Series CDN-P* $649 3110 
Micro Solutions Backpack $499 1123 


' Doesn't include adapter price; see *Roll Call." D 


В From cos 1 06 


to Change (seconds) 2 


MacProducts Magic 6 Quadraspin 


DRM-602X 


DRM-1804X 


Bi rom cbs 1 to 18 


The SCSI-based 
Porta-Drive T4100 
was a wisp at only 
1 pound. 
Compared to 
the drives that 
supported EPP 
{enhanced paral- 
lel port) (all but 


e Backpack], Clockwise (from top left): CD's Porta-Drive T4100 
= = Disctec's RoadRunner Express, Micro Solutions’ 
Backpack, and Liberty's 115 Series CDN-P. 


SCSI-based Porta- 
Drive T4100 pro- 
vides marginally slower throughput and 
random-access speed. It shines, how- 
ever, in CPU utilization by running with- 
in the MPC Level 2 specification at both 
150 and 300 KBps. None of the parallel- 


و و 


SKIPPED 


150 KBPS 300 KBPS 


19.13 49.79 
58.79 73.83 
45.83 94.34 
99.22 99.22 


rive tested using SCSI port. 


(8-BiT FILE) SCORE 


0 of 912 7.9 
77401912 58 
85401912 8.2 
8970f912 5.6 
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more than one session, with a table of 
contents for each session. 


Photo CD A standard specific to Eastman 
Kodak's Photo CD storage media. 


Session Recording data and creating a 
table of contents on a blank CD. 


Single-session recording Recording an 
entire set of data on a CD at one time. No 
more than one table of contents is allowed 
on the CD. 


port drives met the 
specification. 
(Note: The Liberty 
drive, which sup- 
ports both EPP and 
SCSI, was tested 
using only the EPP 
Interface.) This is 
* borne out in our 
video tests: The 
Porta-Drive T4100 
didn't drop any 
video frames in our test, while the three 
ters of the frames. Ҥ you travel to show 
presentations that include full-motion 
video, consider this drive. 


FEATURES EASE OF SIZE — DRIVE 


вании 


BUFFER 
WEIGHT SUPPORT 
VENDOR (LBS) EPP 
Toshiba 1 v 
Misum 35 и 
Toshiba 4 v 
Mitsumi 4 


USE (KB) 
8.3 $4 
6.4 32 
8.3 256 
6.1 32 


" Drive tested using EPP interface. = yes. 


Absolutely the fastest 
The new TEAC SuperQuad" AT 


4X CD-ROM drive delivers 
the ultimate quadruple-speed 
performance for multimedia 
programs and games on your 
PC. The 600 Kbytes/sec data 
transfer rate coupled 


IA vA | 87 [1 П ME with the 195 msec 
| \| "aM j i 
A | | ( tal | access time brings 
| an Gaertn you the smoothest 
| ! video motion, the 
| sharpest images, the fastest 
i М. А data retrieval. Four times faster 


than a standard drive, 3376 
faster than a triple-speed drive, 
it's the fastest PC/AT? CD-ROM 
available. Only from TEAC, the 
world leader in data storage 
products. 


Plug & play Sound Blaster" 
SuperQuad 4X is plug-and-play 
compatible with Sound Blaster 
type AT interface sound cards 
and comes complete with 
easy-to-install software, cables 
and manual. It's also CD-ROM 
XA ready, MPC2 compliant 

and Kodak Multi-Session Photo 
CD compatible. 


Why settle for a half- 
speed drive? 

2X and 3X drives aren't in 
the picture anymore. TEAC 
SuperQuad 4X is the ultimate 
in multimedia performance. 
Insist on a demo before you 
buy. See the difference for 
yourself. Available through 
CompUSA and Merisel. 


"hh 


TEAC America Inc. 
7733 Telegraph Road 
Montebello, CA 90640 


For product and purchase information, call 


|-800-888-4X-CD 


“$649 is the manufacturer's suggested retail price. NT MT "yp" Е; A 
- = 1 ® 


Circle 144 on Inquiry Card (RESELLERS: 145). ы ote 


SuperQuad 4X is a trademark of TEAC America, Inc. All other trademarks are property of their respective 
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NEC Technologies’ MultiSpin 4X Pro provides 
front-panel buttons that let you easily select fast- 
forward, fast-reverse, stop, and eject. Unique among the 
products we tested is this drive's audio-control buttons for 
audio-only CDs. Also handy is the amount of status 


information the MultiSpin provides. An LCD indicates CD 


loaded, CD busy, and the speed at which the drive is spinning. 
v 


For SCSI information numbers at a glance, 
CMS Enhancements’ Platinum I] CD-ROM drive offers a 
unique front panel that displays the termination status and ID 
number (along with the power and "drive busy" indicators). 
The drive also comes with brackets for stacking multiple 


drives and a pedestal that positions the drive vertically. та amac © 


Kudos to the few CD-ROM drive vendors, such 
aS CMS Enhancements, Hitachi, Todd Enterprises, and Chinon | 
America, whose drives include a modest, but informative, 

“Disc Loaded" indicator on the dust door. 


FAI цес, 11 


GEG! 


Dubious Achievements 


The DEC RRD43-FB and Toshiba TXM-4101L drives have power buttons next to the caddy insert 
window, where most drives have an eject button (the eject buttons on the RRD43-FB and TXM-T4101L are below the 


dust door and don’t have contrasting colors with the case). We found the proximity of the power 


and eject buttons to be frustratingly close together. Most CD-ROM drives’ power 


lk switches are in the back or on the side, away from the front panel. 


| Is it On or Off? The Legacy CD-ROM 2x drive’s power-switch indicators 
reverse the “0” and "1" on the top cover of the drive compared to what's 
' indicated on the switch itself. 
< 
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The Authority in 
Windows NT Backup. 


to protect the data 


When Fortune 
500 companies on their own 


need proven corporate network. 


enterprise-wide From workstations 
backup for to enterprise 
Windows NT servers, Arcada has 
that’s field tested, the only proven 
they turn to Windows NT 
Arcada. backup software. 
Arcada provides Actually, it’s the 
proven data only solid NT 
protection for Backup that’s been 
client/server | › Wr around as long as 
mission critical ETE BGR Windows NT itself. 
Windows NT "— systems. So call 1-800-729-7894 to order 


Р In fact, Microsoft, the worlds your complete, full functioning 
Ei leading authority on 30 day evaluation version of Backup 
WNXWNE Windows NT, uses Arcada Exec for Windows NT. 


Arc cada 


t w a г 


Arcada Software, Inc., — Drive, Suite по, — FL 32746. Tel: 1-800-3-ARCADA. © 1994 Arcada Sn ftware, Inc. 
melasa marks are property of their Owners, 


B. RÀ HME HM.  — P"  — Е — Ji 


DESKTOP 


PORTABLE 


ROLL 


VENDOR 


CD Technology, inc. 


Chinon America, Inc. 


CMS Enhancements 


CMS Enhancements 


Digital Equipment Corp. 


Digital Equipment Corp. 


FWB, Inc. 


Hitachi Home Electronics 


Hitachi Home Electronics 


Legacy Storage Systems, Inc. 


MacProducts USA 


Mirror Technologies 


NEC Technologies, Inc. 


Peripheral Land, Inc. 


Philips Laser Magnetic Storage 


Plextor 


Reveal Computer Products 


Todd Enterprises, Inc. 


Toshiba America Info. Systems 


Toshiba America info. Systems 


CD Technology, Inc. 


Disctec 


Liberty Systems, Inc. * 


Micro Solutions, Inc. 


( ) A | Ai Jd 


MODEL 


CD Porta-Drive T3401 


CDX-535 


Platinum CD-ROM 


Platinum Il CD-ROM 


RRD43-FB 


RRD44-DA 


hammerCD 


CDR-1900SPC 


CDR-1950S 


Legacy CD-ROM 2x 


Magic CD Pro 


Mirror CD ROM Drive 


MultiSpin 4X Pro 


PLI CD-ROM MS 


CM206/10 


DM-5028 


DoubleSpeed Plus 


The Entertainer 


TCDR2XMS 


TXM-3401E 


TXM-4101L 


CD Porta-Drive T4100 ' 
RoadRunner 
Express CD-2x 


115 Series CDN-P 


Backpack * 


o © © © © © © Ө o © © © © 0000 © © 


© © © 


© 


PRICE 


$409 


$499 


ADAPTER 
PRICE 


$120 


$100 


$149 


$149 


N/A 


$112 


$112 


$199 


$199 


N/A 


$125 


$176 


Bundled 


$20 


МА 


N/A? 


N/A 


CD-ROM 


DRIVE 
VENDOR 


Toshiba 


Chinon 


Chinon 


Chinon 


Toshiba 


Toshiba 


Toshiba 


Hitachi 


Hitachi 


Toshiba 


Toshiba 


Toshiba 


NEC 


Toshiba 


Philips LMS 


Plextor 


Panasonic 


Hitachi 


Toshiba 


Toshiba 


Toshiba 


Mitsumi 


NEC 


Mitsumi 


SEQUENTIAL RANDOM 
THROUGHPUT ACCESS 


(KBPS) (SECONDS) 
331.30 0.26 
301.40 0.31 
303.80 0.40 


303.80 0.31 


301.00 0.49 
331.90 0.27 
331.40 0.26 
352.20 0.35 
301.00 0.32 


331.30 0.26 


331.40 0.26 
331.20 0.26 
590.30 0.26 
331.50 0.27 
301.00 0.43 


336.20 0.34 


301.70 0.42 


301.40 0.34 


331.10 0.29 
301.50 0.52 
300.90 0.51 


301.60 0.36 


311.00 0.33 


112.30 0.39 


RIVES 


CPU UTILIZATION (%) 


150 KBPS 300 KBPS 


15.76 


7.85 


7.31 


7.29 


19.93 


18.40 


15.22 


18.03 


8.87 


15.27 


19.12 


15.22 


8.67 


15.81 


21.38 


14.22 


23.60 


8.11 


15.34 


19.75 


19.13 


58.79 


45.83 


99.22 


30.55 


41.88 


41.69 


41.69 


50.43 


35.58 


29.04 


34.71 


17.57 


31.82 


48.85 


29.40 


49.63 


41.69 


29.02 


50.08 


49.79 


73.83 


94.34 


99.22 


p = BYTE Best ' SCS! pot *EPP (enhanced parallel рой) ° Price includes SCSI and EPP. Drive speed: Double 9 Triple © Quadruple e N/A = not applicable. 
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TESTED 
| + i4 ) 
ل‎ ww | Al Р 


VIDEO 


SKIPPED FRAMES TEXT SEARCH (SECONDS) 


FEATURES EASE OF 


BUFFER 


DEVICE DRIVERS 


FEATURES CONTINUE ON NEXT PAGE 


8-BIT FILE ONE-WORD BOOLEAN SCORE USE SIZE (KB) WINDOWS 3.1 WINDOWS NT 05/2 MACINTOSH OTHER INTERFACE TYPE * 
0 of 912 15.23 15.08 AAA AA 256 v SCSI-2 
0 of 912 16.63 16.89 AAA AAAA 320 v e v SCSI-2 
0 of 912 16.37 16.74 AAA AAAA 256 v v v SCSK2 
0 of 912 16.77 16.71 AAA AAAA 256 v v v SCSI-2 
0 of 912 16.70 16.73 AAAA AAA 64 v v v Novell NetWare SCSI-2 
3.x and higher 
0 of 912 16.24 15.29 AAAA AAA 256 v v Novell NetWare — SCSI-2 
3.x and higher 
0 of 912 15.76 15.33 AA AAAA 256 v SCSE-2 
0 of 912 16.86 16.76 AAA AAA 128 v v Proprietary SCSI 
0 of 912 16.76 16.75 AAA AAA 256 v SCSI-2, optional 
EPP 
0 of 912 15.20 15.42 AAAA AAA 256 "4 v v Novell SCSI-2 
NetWare 4.0 
0 of 912 15.35 15.37 AAA ААА 256 v v v v Novell NetWare — SCSI-2, optional 
3.11 and higher EPP 
0 of 912 15.55 16.59 AAA AAA 256 v v v SCSI-2 
0 of 912 8.69 9.52 AAA AAA 256 v v v v SCSI-2, optional 
parallel port 
0 of 912 16.55 16.70 AAA AAA 256 v v v v SCSI-2 
0 of 912 10.84 16.85 АА AAA 84 v v v Proprietary SCSI 
0 of 912 15.08 15.06 AAA AAA 64 v v v v Novell NetWare . SCSI-2, optional 
3.2 and higher EPP 
0 of 912 10.76 18.76 AA AA 64 v Proprietary SCSI 
0 of 912 16.03 16.81 AAA AAA 256 v v v v SCSI-2, optional IDE 
0 of 912 15.31 15.23 AAA AAAA 256 v v e v SCSI-2 
0 of 912 19.38 19.51 AAA AAA 64 v v v v SCSI-2 
0 of 912 17.06 17.53 AAA AAA 64 v SCSI-2 
774 of 912 26.79 36.08 A AA 32 v EPP 
854 of 912 24.94 32.19 AAA AAA 256 v v v v SCSI-2 
897 of 912 39.53 44.62 A AAA 32 v v EPP 
Excellent АААА  GoodAAA Fair AA Poor A И = yes. * Test via standard parallel; * SCSI-2 drives support SCSI-1 drives; EPP 


test drive would not run with EPP. dnves support standard parallel. 
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2 
Q 
е 
- 
T 


PORTABLES 


CD Technology, Inc. 
Chinon America, Inc. 
CMS Enhancements 


CMS Enhancements 


Digital Equipment Corp. 


Digital Equipment Corp. 


FWB, Inc. 


Hitachi Home Electronics 


Hitachi Home Electronics 


Legacy Storage Systems, Inc. 


MacProducts USA 


Mirror Technologies 


NEC Technologies, inc. 


Peripheral Land, Inc. 


Philips Laser Magnetic Storage 


T Plextor 


Reveal Computer Products 


Todd Enterprises, Inc. 


Toshiba America info. Systems 


Toshiba America Info. Systems 


CD Technology, inc. 
Disctec 


Liberty Systems, Inc. 


Micro Solutions, Inc. 


9 - BYTE Best 


CA toa 
РА " | 
4 £ А 8 4 4 


MODEL 


CD Porta-Drive T3401 


CDX-535 


Platinum CD-ROM 


Platinum Il CD-ROM 


RRD43-FB 


RRD44-DA 


hammerCD 


CDR-1900SPC 


CDR-1950S 


Legacy CD-ROM 2x 


Magic CD Pro 


Mirror CD ROM Drive 


MultiSpin 4X Pro 


PLI CD-ROM MS 


CM206/10 


DM-5028 


DoubleSpeed Plus 


The Entertainer 


TCDR2XMS 


TXM-3401E 


TXM-4101L 


CD Porta-Drive T4100 
RoadRunner 

Express CD-2x 

115 Series CDN-P 


Backpack 


N/A = not applicable. 


OF 


SUPPORT 
scsi FAST 
ADDRESSING 5081 


16 


32 v 


8- and 16-bit 


16 v 


16 v 


N/A 


N/A 


N/A 


v = yes. 
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SCSI 
TERMINATIDN 


External 
External 
External 
External 
External 
Extemal 
External 
N/A 
internal 
External 
External 
External 
internal 
External 
N/A 
External 
N/A 
Intema! 
External 


Extemal 


External 
N/A 
Internal 
External 


Caddy g 


CD-ROM 


SCSI 1D 
SELECTOR 


Push button 
DIP switch 
Rotary switch 
Push button 
Jumpers 
Push button 
Push button 
N/A 

DIP switch 
Push button 
Push button 
Push button 
Push button 
Rotary switch 
N/A 

Rotary switch 
N/A 

DIP switch 
Push button 


Push button 


Push button 
N/A 

Rotary switch 
Software 


selectable 


Tray 
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MODES SUPPORTED 
AUDIO CD-ROM ХА CD-I 
cD 
v v 
v v 
v v 
v v 
v v v 
v v v 
v v 
v v v 
v v v 
v v v 
v v v 
v v v 
v v 
v v v 
v v v 
v v 
v v 
v v v 
v v v 
v v v 
v v 
v v 
v v v 
v v 
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READ AUDIO CD SINGLE-SESSION MULTISESSION 150-9660 
MULTISESSION AS DIGITAL 


v 


v 


PHOTO CD 


v 


v 


PHOTO CD 


v 


v 


DIMENSIONS (INCHES) 


DEPTH 


9.0 


9.88 


10.50 


10.40 


8.75 


9.75 


13.50 


13.50 


13.25 


10.75 


14.60 


8.0 


8.19 


10.43 


7.71 


13.75 


9.80 


10.13 


8.0 


10.25 


9.0 


10.50 


WIDTH 


5.0 


6.0 


9.75 


10.0 


8.0 


9.40 


9.50 


7,10 


7.10 


6.0 


9.75 


9.60 


7.30 


9.0 


5.75 


7.76 


1.62 


6.0 


8.70 


8.0 


6.0 


6.50 


6.75 


6.0 


HEIGHT 


2.0 


2.25 


2.25 


3.25 


2.10 


2.75 


2.25 


2.0 


2.0 


2.25 


2.25 


2.0 


2.0 


2.40 


1.63 


2.20 


5.74 


2.13 


2.70 


2.13 


1.0 


2.40 


1.78 


2.25 
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FCC WARRANTY 


CLASS — (YEARS) 
B 1 
B 1 
B 1 
B 1 
B 3 
B 3 
A and B 2 
B 2 
B 2 
B 1 
B 1 
B 1 
B 2 
B 1 
B 1 
B 1 
B 1 
B 3 
B 1 
B 1 
B 1 
B 1 
B 1 
B 1 


PHONE 


(408) 752-8500 


(310) 533-0274 


(714) 222-6000 


(714) 222-6000 


(800) 722-9332 


(800) 722-9332 


(415) 474-8055 


(310) 537-8383 


(310) 537-8383 


(508) 435-4700 


(512) 476-5295 


(612) 830-1549 


(708) 860-9500 


(510) 657-2211 


(719) 531-0168 


(408) 980-1838 


(818) 704-6300 


(718) 343-1040 


(714) 457-0777 


(714) 457-0777 


(408) 752-8500 


(407) 671-5500 


(408) 983-1127 


(815) 756-3411 


TOLL-FREE PHONE 


None 


(800) 441-0222 


(800) 237-2707 


(800) 237-2707 


(800) 344-4825 


(800) 344-4825 


None 


(800) 369-0422 


(800) 369-0422 


(800) 966-6442 


(800) 622-8721 


(800) 654-5294 


(800) 632-4836 


(800) 288-8754 


(800) 593-4081 


(800) 886-3935 


(800) 669-3559 


(800) 445-8633 


None 


None 


None 


(800) 553-0337 


None 


(800) 890-7227 


BYTE/NSTL LAB REPORT 


INQUIRY 
N0. 


1105 


1106 


1107 


1108 


1109 


1110 


1111 


1112 


1113 


1114 


1115 


1116 


1117 


1118 


1118 


1120 


1121 


1122 


1123 


1124 


1125 


1126 


1127 


1128 
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Are You Getting 


NOW you can record your own 
CD-ROM discs. OK, you already know 
that. But what does that mean? And 
what do you really need to record 
your own CDs? 


You see, a lot of companies will sell 
you their CD-recorder, and even more 
will happily sell you their software. But 
only one company provides you with a 
complete CD-recording 
solution — JVC. 


We've done it agaln! 
CD-Recording is now more 
affordable than ever before! 
| кишп Complete systems 
- start at just 
$2,495 


Distributed In the United Kingdom: 
JVC Professional Products (UK) Ltd 
Ullswater House, Kendal Avenue 
London W3 OXA England 

Tet: (081) 896-6000 

Fax: (081) 896-6060 


Whether you need to archive data, 
or develop custom CD-ROM discs for 
distribution or multimedia 
publishing, we have a CD-ecording 
peu to suit your needs. 


E XT 1 And unlike other companies, 
- we've developed completely 


е = integrated software 


Wow and hardware solutions, 
ek so your JVC CD-recording 
Available” system is all you need. 


Check These Features! 

With full support for all intemational 
and emerging CD-ROM standards and 
formats, you can record on your PC, 
Мас or Unix computer and-thanks 
to the ISO 9660 format- your CD can 
be read by more than 28 million 
CD-ROM users around the world. 
Want more? How about mixed-mode, 
CD-I or XA to record your multimedia 
presentations. Or double-speed & 


Distributed in Canada: 
CAL-ABCO 

170 Alden Road 

Markham, Ontario L3R 4C1 
Tel: (800) 387-4345 

Fax: (905) 475-2333 


ПТТ Story? 


Distributed in Japan: 

Victor Company of Japan, Ltd 

12.3-Chome Moriya-cho, Kanagawa-ku Yokohama 
Kanagawa 221 . Japan 

Tel: (045) 450-1754 

Fax: (045) 450-1760 


quad-speed drives, for 
even faster recording! 


Get the Facts! b 
We know what you need. V 
After all, we have the wa 
industry's only dedicated | VK | 
support and engineering team, 
bringing you the most complete 
solutions at the lowest total cost. 


So call today for your 
FREE brochure, 
"CD-RECORDING: 
The Whole Story." 


714/261-1292 


JVC Information Products 
Company of America 


17811 Mitchell Avenue 
irvine, CA 92714 


Fax: 714/261-9690 


| 
| 
| 
| 
| 
: 


© 1994 JVC Information Products Company of America. 
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The Glint chip brings inexpensive 


3-D graphics processing to PCs 


PETER WAYNER 


he arrival of low-cost, high-power video chips capa- 
ble of rendering complex 3-D scenes will, in the next 

three years, transform the average desktop PC into a so- 
phisticated graphics workstation. The flat, 2-D compo- 
nents of today's user interfaces and applications will be 
replaced by fully functional 3-D objects that can move and 
rotate in any direction. Games, slide presentations, virtual 
reality—even spreadsheets—will never be the same. 

One of the first inexpensive 3-D chips available to vid- 
eo board manufacturers is the Glint 300SX from 3Dlabs 
(San Jose, CA). The chip performs all the standard op- 
erations of the current GUI accelerator video boards and 
renders up to 300,000 Gouraud-shaded polygons per sec- 
ond, Such a level of performance isn't possible from to- 
day's CPUs alone. You can thus think of 
the 300S X as a specialized extension of 
your CPU dedicated to 3-D tasks. 

3Dlabs estimates it will sell its chip at 
$150 apiece in suitable quantities. When | Host 
the 300SX is bundled with relatively | commands 
morc expensive memory, you'll be able > 
to add sophisticated 3-D graphics capa- 
bilities to a PC for well under $1000. 


Inside Glint 

At the highest level, the architecture of 
the 300SX is not much different from 
that of today's GUI accelerators. When 
the main processor needs to draw a tri- 
angle, for instance, it sends a list with 
the color and the three vertices of the 
triangle across the PC] (Peripheral Com- 
ponent Interconnect) bus to the 300S X. 
The compactness of this simple mes- 
sage allows the main processor to go on 
to other work while the 300SX inter- 
prets the message and changes the cor- 
rect pixels on the screen. 

The 3005Х, like GUI accelerators, 
relies on an efficient memory interface 
to a frame buffer that contains the values 
of each pixel on the screen. The chip uses 
the interface to stream large sections of 
the screen image through its pipeline. 


m dh . Atthe front of the pipeline, the rasterizer creates a list of pixels for each primitive received from the host system. 
The faster this is done, the more respon- Esch pixel thus generated visits the various stages, where it is shaded, given texture, checked for visibility, and 
written to the frame buffer. Using the information in the frame buffer, the display system outputs the rendered 


sive a screen is. 
But the similarities stop at this level. scene to the screen. 


Most GUI accelerators can draw only lines and rectangles 
as well as copy parts of a screen from one section of the 
memory to another. This is good enough for 2-D work, 
but not for 3-D applications. The 300SX, however, can do 
more. In addition to 2-D manipulations, it can draw prop- 
erly shaded polygons in a 3-D environment. It achieves 
3-D realism by making sure that only the closest polygon 
to the screen remains visible to the user. The rest disap- 
pear. The chip can also add special effects, such as fog. 


The Local Buffer 
The 300SX has access to two different buffers for con- 
structing an image. The main buffer holds a description 
of the color of each pixel on the screen. It can contain up 
to 32 bits per pixel: 8 bits each for red, green, and blue, 
and 8 bits for an alpha-blending constant used for trans- 
parency. This buffer is usually stored in fast VRAM, 
which contains two ports so that the image can be sent to 
the monitor at the same time the 300SX is changing it. 
The other buffer, called the local buffer, contains up 
to 48 bits of additional information for each pixel. Up 


The 300SX Pipeline 
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to 32 bits of this buffer is used as a z-buffer, which contains the 
depth of the last pixel drawn at a particular location. When each 
primitive is drawn by breaking it into pixels, the depth (or z-co- 
ordinate) is compared with the depth of the pixel that is already 
drawn in the frame buffer. If this new pixel is closer to the view- 
er, then it is drawn into the frame buffer. If it is farther away 
and effectively eclipsed by the previously drawn object primitive, 
then the new pixel is ignored. 

The rest of the bits of the local buffer can be used to block 
out parts of a screen through stenciling masks. A common use of 
this technique is to draw cutout letters and render a scene that is 
visible only through these cutouts. In this case, the description of 
the letters is placed in the local buffer, and this controls the ap- 
pearance of the scene. When the 300SX attempts to render a pix- 
el, it checks with these bits to see if the pixel will be visible. 


The Graphics Pipeline 

The features of the 300SX are implemented by functional units 
arranged in a long pipeline through the chip. These units operate 
relatively asynchronously and are linked by buffered channels that 
route the information from one unit to another. The various steps 
in the pipeline are shown in the figure "The 300SX Pipeline." 

At the beginning of the pipeline is a rasterizer, which takes 
the description of the graphics primitive (e.g., the three corners 
of a triangle) and converts it into a list of pixels. The 300SX will 
also antialias a primitive by computing the partial area covering 
a pixel, breaking the pixel up into either a 4- by 4- or an 8- by 8- 
subpixel grid. The chip uses this fractional information to better 
determine how much color to apply at the boundaries of the prim- 
itives. In effect, it blurs the edges slightly to reduce their jag- 
gedness and to smooth animation. 

Each pixel then travels to each functional unit along the pipe- 
line. The first unit performs two functions: the scissors test, which 
checks to see if the pixel fits within the absolute boundaries of 
the frame buffer, and the stipple test, which checks to see if the 
pixel lies on predefined dashed lines or meshes. Next in line, the 
Color DDA unit computes the correct color of the pixel based 
on the colors at the corners of the polygon. The 300SX uses the 
Gouraud-shading model to average the color based on the posi- 
tion of the pixel in the polygon. This ensures that two adjacent 
polygons meet smoothly. 

After color shading comes texture mapping. The hardware in 
this unit draws a texture onto the polygon by determining which 
spot in the texture pattern is to be drawn at each particular pixel. 
Texture maps are often digitized photographs that, when mapped 
onto a 3-D surface, lend a great deal of realism to rendered scenes. 
A complete 3-D model of every pebble, bump, and rough spot in 
a tree, for example, is just too complicated to be rendered by to- 
day's technology. Instead, a rough polygonal approximation is 
used, and the texture is projected onto it. The 300SX computes 
the correct texture color by interpolating among eight different 
versions. À later version of the chip, the 300TX, should provide 
true perspective correction for tilted planes. 

At this point in the pipeline, the 300SX uses the information 
from the local buffer to remove hidden pixels. If the z-buffer 
shows that a pixel would be covered by a previously drawn pix- 
el, then the covered pixel disappears from the pipeline. Similar- 
ly, pixels that may be blocked by a stencil or a window mask 
are also removed. 

After the local buffer is accessed, the pixels are ready to be 
drawn into the frame buffer. There are three steps that control how 
a pixel is added to the frame buffer. The alpha value (i.e., the 
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last 8 bits of the 32 bits assigned to each pixel) determines the 
transparency of the pixel and is used to blend the new pixel into 
the previously existing pixel in the frame buffer. The 3008 X can 
also dither the pixel by finding two or more colors that approxi- 
mate the desired color if it is not available in the current palette. 
Finally. the basic logical operations of OR, AND, and XOR are 
used to control the drawing of new pixels into the frame buffer. 


Division of Labor 

The 300SX does many things for the rendering of polygons, but 
it is important to recognize what it does not do. Although it draws 
shaded polygons and uses a z-buffer to determine which parts 
of the polygons are visible, this is only half of a 3-D graphics sys- 
tem. The chip does not actually compute the locations of a poly- 
gon's corners or do any of the lighting model calculations nec- 
essary to convert an image into the list of shaded polygons. 

In graphics parlance, the 300SX provides the back end—the 
rendering half—of a 3-D graphics pipeline, leaving the host CPU 
to perform geometry calculations. This is the same tack taken 
by Hewlett-Packard in its 3-D graphics systems. 

The 300SX does not perform geometry calculations for a num- 
ber of reasons. First are the practical ones. Although a graphics 
pipeline that does both geometry calculations and rendering is usu- 
ally faster than one that performs only rendering, it is also much 
more expensive to implement. Besides, most of the computa- 
tions necessary to rotate, scale, and project objects are easily ac- 
complished by standard CPUs. The calculations normally in- 
volve heavy floating-point arithmetic, which is best provided by 
a general-purpose CPU. The high-speed frame-buffer juggling 
that the 300SX performs is not necessary at this level. A final prac- 
tical advantage of letting the host CPU perform geometry calcu- 
lations is that it allows 3-D performance to scale along with the 
performance of the CPU. 

The 300SX also leaves geometry to software to avoid political 
problems. While most 3-D companies agree on the basic steps 
needed to draw 3-D objects on a screen, they do not agree on 
the format or on many of the geometric models used to represent 
3-D objects. OpenGL is a popular standard developed by Silicon 
Graphics and adopted by companies including IBM, DEC, In- 
tergraph, and Novell. Microsoft, in fact, has made OpenGL the 
standard 3-D graphics API for Windows NT and other versions 
of Windows. Sun Microsystems and others, however, have oth- 
er ideas about graphics APIs. 

By leaving the geometry calculations to software, the 300SX 
avoids all API wars. Any graphics API can use the rendering ca- 
pabilities of a 300SX on the back end by first using its own soft- 
ware-based geometric engine to convert the scene into a list of 
shaded polygons and lines and then passing this list to the 300SX. 
Such a system also lets the geometry engine evolve in the event 
that more complicated lighting models or other improvements 
are developed. 

By providing both 2-D and 3-D acceleration, the 300SX is 
positioned to work with today’s GUIs as well as tomorrow's vir- 
tual reality-based interfaces. As chips like the 300SX become 
more common in video display adapters, software vendors will be- 
come bolder in incorporating 3-D capability into their products. 
The time is not too distant when 3-D graphics will be as common 
as GUI accelerators. B 


Peter Wayner is a BYTE consulting editor based in Baltimore, Maryland. 
He can be contacted on the Internet at pew@access.digex.com or on BIX 
as "pwayner. " 


Get the new skills you deed Eis a high- 
career in coniputer programming 


Only NRI at-home training 
gives you real-world program- 
ming skills in three in-demand 
languages: QBasic, C, and 
Visual Basic, today's hot new 
language designed for writing 
popular Windows applica- 
tions. Best of all, you get 
hands-on training with a 
powerful Intel-based 486sx 
computer system, complete 
with CD-ROM drive, Super 
VGA color monitor, 200 meg 
hard drive, Windows, and 
professional programming 
software you keep! 


b NRI, the leader in at- 
home computer training, 
shows you how to take 
advantage of today's 
newest programming 
opportunities 


Get in on the ground floor of computer 


programming, one of today's fastest- 
growing career fields. The Bureau of 
Labor Statistics forecasts that job 
opportunities for programmers will 
increase much faster than average over 
the next 10 years, with as many as 
400,000 new jobs opening up by 2005 

And the lastest-growing segment 
of programming jobs will be P 
ортда ueled by the phenom- 
enal popularity of Windows and the 
rise of exciting new languages such as 
QBasic, C, i Visual Basic. 

Now, with NRI at-home training, 
m can get the new skills you need to 

uild a top-paying career — even a 

full- or part-time business of your own 
— in this high-growth, high-opportu- 
nity field 


р Get hands-on experience 
with today * programming 
tools: a powerful Multi- 
media PC, Windows, 
Visual Basic, and more 
—All yours to 
keep! 

Right from the 
start, NRI gets you 
actively involved 


in the challenge of 
real-world pro- 


pramming. Step 


y step, you 
learn to create 


gh-payi ing 


to design, code, run, debug, and 
document programs in QBASIC, C, 
and Visual Basic. Best of all, since 
Visual Basic is specifically designed 
for creating Windows applications, 
you learn to generate fully func- 
tional Windows programs, 
complete with text boxes, com- 
mand buttons, and other sophisti- 
cated graphical interface elements. 


> No previous experience 
necessary 
Train with NRI, and immediately 
start getting the money-making job 
skills you need to be a com- puter 
programmer — no matter what 
your previous background. 

NRI's step-by-step lessons and 
hands-on programming "n 

help you first master 


programming design — 
the kinds of full-featured, used every day by successful PC 
powerful programs taday's programmers. With your 
em loyers and clients demand.. n == ех 2 c NRI instructor on 
including programs designed for - | and ready 
use in a Windows environment! to help, you go on to learn 

Only NRI gives you first-hand qm in three of today's 
programming experience with a state- j ottest languages 
of-the-art, Intel-based 486sx computer MNO By the time you complete 

system, complete with CD-ROM your course, you have a clear 

Super VGA color monitor, understanding of programming methods,‏ - ا 
meg hard disk drive, five full equos and techniques.. and you're‏ 200 
megabytes of RAM, 3 5" floppy drive, rea y to handle any programming task‏ 
mouse, and more — all yours to traim with confidence‏ 
with and keep!‏ 

Plus you agg the extraordi- See other side for highlights of 
nary capabilities of three in-demand 
programming languages. You learn 


your NRI hands-on training 
in computer programming 


For career courses 


approved under СІ Bill, 
check for details 


M 
Schools yn 
McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 


YES! Send me the FREE catalog I've checked and show me how NRI can give me the skills 
and confidence to earn good money tn an exciting new career or business of my own. 


Other Computer Career Courses 
Microcomputer Servicing 
Database Management 
Bookkeeping and Accounting 


^ Check one FREE catalog only 
Computer Programming 
PC Applications Specialist 
Programming in C++ with Windows 


Computer-Aided Drafting Multimedia Specialist 
Name please print Age 
Address 
City State Zip 
Ac rented Member Nauonal Home Siudy Council 5448-0994 


Learn computer programming as you 
train with the latest programming tools... 
a 486sx computer system, 
Windows, Visual Basic, and more! 


> Now, as never before, 
you can succeed as a 
computer programmer 


NRI at-home training gives 
ou everything you need to 
build a high-paying career as a 
computer programmer. 
Designed arouna a state-of- 
the-art 486sx computer 
system, your training guides 
you smoothly from lunda- 
mental principles 
through coding in 
three af today's most 
widely used computer 
languages: QBasic, C, 
and Visual Basic, 
the language 
designed 


%1 couldn't believe NRI gives you a 
computer, loads of reference material, 
and professional software. 
The course has taken my 
knowledge of computers and my 
self-confidence to new levels!” 
Rob A Chappa NRI Student 


Los A “узу 
— m E | — | or pro- 
\ NIN iit | ا‎ 
= | um ү а-а | in a Win- 
dows 
Here's what makes your 486sx mini-tower M а 
com puter system the ideal programinu tool: NRI, you get the hands-on 
| experience and the confidence 
P Full IBM compatibility ¥ 14" Super VGA color monitor with tilt- it takes to ger pine E 
P i swivel base yrogramming challenges. And. 
» High P feda ы ы yoy disk dri ^ creating and running your 
with 25 MHz clouc High-density 3 5 inch floppy disk drive yn full-length programs zou 
p 200 megabyte hard disk drive MS-DOS 6.2 operating system with build skills you'll be proud to 


QBasic interpreter show any prospective em 


Ь | meg RAM installed. plus 4 meg ployer or chent. 


additional RAM, 64K ROM Ь Professional compilers for programming 
in C and Visual Basic ¥ Send today lor your 


> Windows graphical interface I RLI catalog 


Ю New! CD-ROM Drive, sound card. and speakers | | 

E E E E E E EEE K EE шып пып шар | ГЕЯ ee aimi dE Prepare now for a high-paying 
career as a computer program- 

mer! See how NRI at-home 
training 1n Computer Pro- 
gramming gives you the 
experience and the know-how, 
the computer and the software 
you need to get a fast start in 
this top-growth field. Send 
today for your FREE catalog. 
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write to us at NRI Schools, 
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The Fix Is In for Chicago 


Microsoft has added many 
robust features to the successor 


to Windows 3.x 


JON UDELL 


hicago's new shell will likely capture the lion's 

share of attention when the product finally ships. But 
ultimately the shell is just one—admittedly crucial— 
Win32 application. If you'll be deciding whether, or how 
rapidly, to upgrade hundreds or thousands of Windows 3.1 
seats to Chicago, you can treat the shell as an à la carte 
item. Users who find its features easily discoverable can 
jump right in; users who don't can be weaned gradually 
from the tried-and-true Program Manager, which, like 
any Winl6 application, should run just fine on Chicago. 
Decision makers won't justify the inevitable pain of 
the most radical Windows upgrade ever solely on the ba- 
sis of a better shell. They'll need convincing evidence 
that Chicago will be a stable, compatible, multitasking, 
manageable, networkable successor to Windows 3.x. To 
address these concerns, Microsoft has built a lot of new 
plumbing into Chicago. Here are some of the highlights. 


Stability 


the VM (virtual machine) that runs the DOS system code. 
Corruption of that VM's memory in Windows 3.x was a 
disaster for Windows itself and for all other DOS VMs. In 
Chicago, Winl6 and Win32 applications are no longer 
vulnerable if—as is recommended— you don't use any 
real-mode drivers. While DOS boxes are still vulnerable, 
you can opt, at some cost in performance, to guard the 
memory they share using read-only page protection. For 
a valid write, the system temporarily switches the pro- 
tection of the destination page to read-write. 

What about VxDs (virtual device drivers)? These scary 
denizens of ring 0, which is the highest privilege level 
on an 80x86 CPU, play an even bigger role in Chicago. 
They handle caching, installable file systems, networking, 
communications, and much more. Like NetWare NLMs 


Windows 3.x Problem = (ЕТЕТ 


e separate the Win32 address spaces 


* clean up after failed applications 
e write-protect memory in DOS VMs 
e validate VxD parameters 


* schedule Win32 apps preemptively 


* avold running with interrupts disabled 


* [ayer minidrivers on DIB engine 
* fully describe system in registry 


The key point is that Chicago, like NT, separates Win32 
applications (and some supporting subsystems) into private 
address spaces. What Win32 applications? That's a fair 


* RPC-enable registry viewer/editor 
e export registry data with SNMP or DMI 


‘© include 32-bit NetWare redirector 


question, given that even Microsoft has yet to step up to the 
plate with Win32 (or even Win32s) versions of Word and 
Excel. But Chicago will be able to run on many more ma- 
chines than Windows NT can, so it’s reasonable to ex- 
pect to see a significant move to Win32 during 1995. 
Chicago systems running Win32 applications should 
prove much more stable than Chicago or Windows 3.x 
systems running mostly DOS and Winl6 applications. 
Initially, however, Chicago will have to support lots of 
DOS and Winl6 applications. These should run more sta- 
bly, too, for several reasons. Chicago tracks resources 
such as memory, file handles, and GDI (Graphical De- 
vice Interface) objects on a per-thread basis and runs each 
DOS and Winl6 application on its own thread. This ar- 
rangement means Chicago can reclaim these resources 
when a legacy application goes belly-up. If a DOS appli- 
cation crashes, reclamation occurs right away. If a Winl6 
application crashes, cleanup is deferred until all running 
Win16 applications quit: Windows 3.x lacks memory pro- 
tection, and some Win 16 applications grab resources owned 
by others, so aggressive resource recovery won't work. 
There's also nice improvement for plain DOS multi- 
tasking. As with Windows 3.x, multiple DOS boxes share 


e use IPX/SPX as default transport 
* support UNC for NetWare 


` e include 32-bit TCP/IP 
e support DHCP 
e support WINS 


(NetWare loadable modules), but unlike Win32 applica- 
tions and system services, VxDs have full run of the ma- 
chine and can get into trouble. 

Microsoft's answer is that the debug version of the 
Chicago kernel will validate parameters passed to VxDs 
and so help developers spot trouble before VxDs reach the 
field. That's a start, but it won't flush out all the nasty 
interactions that can crop up in the field. Moreover, as 
developers rewrite their VxDs to make them pageable 
and dynamically loadable and unloadable, they're going 
to discover and want to use other new tricks VxDs can do 
in Chicago—such as calling Win32 safely in a special 
context known as appy time, or manipulating the scheduler. 

To ensure that all the new VxDs that are bound to appear 
behave in an orderly way, Microsoft could offer to certify 
them, as does Novell with its NLMs. A complementary 
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approach would be to give developers a flexible, comprehensive, 
safe framework for writing VxDs. This approach would also help 
make Chicago and NT drivers source code compatible—something 
that Microsoft promised but won't in all cases be able to deliver. 


Compatibility 

Microsoft says that Chicago will run any application or device 
driver that DOS or Windows 3.x can run. That's possible be- 
cause Chicago includes the same components that DOS and Win- 
dows 3.x use to run those applications and drivers. It's a hybrid 
of 16- and 32-bit technologies, and some major pieces—notably 
printing and display—Tremain firmly rooted in the 16-bit world, 
a fact that raises legitimate concerns among critics. 

But it's worth noting that, despite their mixed lineage, these 
Chicago subsystems in some ways surpass what the purely 32-bit 
NT offers today. In the new printing model, a stream of GDI com- 
mands spools to an enhanced metafile and then plays back through 
GDI on a background thread. This scheme ensures rapid return of 
control to the user. For developers, it will automate the most pop- 
ular reason for using threads: to implement background printing. 

The display subsystem features a DIB (device-independent 
bit map) engine that, when pointed at screen memory, can serve 
as a flat-frame-buffer display driver. Because the display drivers 
that ship with Chicago will use the DIB engine as a generic core, 
they should be relatively small and straightforward to imple- 
ment, like NT's network card and storage minidrivers. As a result, 
driver developers can hook just the calls their hardware will ac- 
celerate. To create the fiction of a flat frame buffer when the 
graphics hardware is actually bank-switched, as are most SVGA- 
class cards, Chicago supplies a mapper to which DIB-engine- 
based display minidrivers can mate their bank-switching code. 
That the DIB engine is a 16-/32-bit hybrid, rather than the pure 32- 
bit entity the GDI team would have preferred to create, under- 
scores Chicago's commitment to 16-bit compatibility. Given that 
constraint, the advances in printing and display are promising. 


Multitasking 

The most troubling aspect of Chicago's 16-bit compatibility is the 
Winl6Lock, a semaphore that serializes access to the 16-bit code 
that Chicago inherits from Windows 3.x. Both Winl6 and Win32 
applications must acquire the semaphore to access the windows 
and GDI resources it guards, so both are vulnerable to delay 
should a Winl6 application fail to yield. Win32 threads, since 
they're preemptively multitasked, hold the semaphore only briefly, 
so they shouldn't block other threads for more than a millisecond 
or so. But won't Win32 applications monopolize the semaphore 
during lengthy print jobs? Microsoft claims not, because the print 
spooler that feeds the enhanced metafile to GDI for rendering is 
a 32-bit, preemptively multitasked entity that grabs and frees the 
lock on a per-GDI-call basis. 

Armchair operating-system designers may love to debate Chi- 
cago's multitasking design, but users just want results. One of the 
most wanted results is the ability, lacking in Windows 3.x, to 
handle demanding background communications. The migration 
of network and disk drivers to protected mode will help alleviate 
Windows 3.x's problems with high interrupt latency, Microsoft 
says, as will a concerted effort to identify and tune the parts of the 
system that were disabling interrupts for excessively long periods. 


Management 
Chicago's manageability flows from its deep and comprehen- 
sive support for Plug and Play. At boot time, Chicago enumerates 
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all buses and devices on the system and records these in the sys- 
tem registry, so it knows a lot about the hardware it's running on, 
and that lays a good foundation for system management. The 
RPC-enabled (remote procedure call) registry editor will enable 
remote monitoring (and in some cases reconfiguration) of Chica- 
go systems. The registry data will also be exportable to other 
management tools using SNMP, DMI (Desktop Management 
Interface), and potentially other protocols. 

What's lacking, unfortunately, is an equivalent way to manage 
software. Chicago's performance-monitoring tools and proce- 
dures aren't yet on a par with their NT counterparts, and they 
may still not be when the system ships. The event-logging APIs 
that NT applications and drivers can use to record status and er- 
ror information in the registry don't exist at all in Chicago. That 
Chicago sacrifices Win32 features such as Unicode, asynchronous 
ЏО, and 32-bit GDI coordinates is troubling, but the loss of event 
logging is really tragic. Managing software is ultimately an even 
bigger problem than managing hardware. A golden opportunity 
to lay a foundation for software management is slipping through 
Microsoft's fingers. 


Networking 

Windows 3.x's poor network citizenship, particularly on Net- 
Ware LANs, has been an endless annoyance. Chicago will bring 
major improvements in this area, starting with a bundled Net- 
Ware redirector that integrates seamlessly with native Windows 
file- and print-sharing services. The separate NetWare dialog 
boxes of Windows for Workgroups 3.11 are no more, and UNC 
(Universal Naming Convention) works the same way for Win- 
dows and NetWare resources. New smarts in the redirector should 
end the maddening Windows 3.x propensity to hang upon losing 
contact with a NetWare server, Microsoft promises. 

À further sign of Windows/NetWare détente is the fact that 
Chicago's default network protocol will be Novell's IPX/SPX. 
Chicago's internal peer server can also piggyback on the securi- 
ty services of both NTAS (NT Advanced Server) and NetWare 
servers, Thanks to pass-through authentication, you can share 
your C drive with user-level security, rather than the less-dis- 
criminating share-level security available in Windows for Work- 
groups 3.11. This nifty innovation leverages the user databases 
maintained by NTAS and NetWare. 

Chicago also offers a systemwide log-in manager, called mas- 
ter key. lt can transmit a single set of credentials, which may be 
validated locally by Chicago or remotely by NTAS or NetWare, 
to many password-protected services. The mail client will be the 
first to exploit the master-key API, but other applications can, too. 

Although Chicago defaults to IPX/SPX, it will include the 
new TCP/IP features that are now (in June) available in beta 
form for Windows for Workgroups 3.11 and NT Daytona. Specif- 
ically, Chicago is a DHCP (Dynamic Host Configuration Proto- 
col) client and a WINS (Windows Internet Naming Service) 
client. DHCP, which governs automatic, on-the-fly allocation 
of IP addresses, radically simplifies address management in large 
TCP/IP networks. WINS, which maps between network names 
and IP addresses, likewise simplifies the administrative effort 
required to support browsing for named resources on routed net- 
works. The current plan is to offer DCHP and WINS servers 
only on NT. І hope these servers will show up on Chicago as 
well. Ш 


Jon Udeil is a BYTE senior technical editor at large. You can reach him on 
the Internet or BIX at judell 9 bix.com. 
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Object-Oriented COBOL 


The great-granddaddy of procedural 
languages may soon be stepping out 


in its new object-oriented shoes 


RICK GREHAN 


OBOL may be, depending on your opinion of it, 

the Frankenstein or the Lazarus of computer lan- 
guages. Either by its own inertia or by virtue of its struc- 
ture, it is unkillable. Opinions aside, it is mere fact that 
there is a great deal of COBOL code out there being exe- 
cuted. Estimates run to billions of lines of code, repre- 
senting untold programmer-years (possibly programmer- 
decades or even programmer-centuries) of work. 

On the one hand. there’s the force created by that mass 
of working code. It works, so common sense suggests 
that you leave it be. On the other hand, new technologies 
in hardware and software appear daily. Entrepreneurial 
sense suggests that an enormous benefit would be de- 
rived from adapting those existing programs to the new 
technologies. Such is the dilemma facing COBOL pro- 
grammers as they survey the object-oriented landscape. 


Cautious Steps 

COBOL programmers face maintainability with more se- 
riousness than other programmers. Viewing the learning 
cliff climbed by C programmers as they assault the C++ 
summit, COBOL programmers might reasonably argue 
that the C++ world spends all too much time looking for- 
ward and not enough looking back. Their complaint is 
not that C++ compilers are unable to support C code, but 
that no easy path is provided to turn a C program into à 
C++ program. 

Because COBOL programs are running critical appli- 
cations such as payroll and general ledger postings, they 
represent corporate activities that cannot die, lest they 
take the corporation with them. Hence, the community 
of COBOL programmers is willing to enter the object- 
oriented world only in a series of small, well-orchestrated 
steps. 

Dan Clarke, Object Oriented Product Manager of Mi- 
cro Focus, indicates that what the COBOL cammunity 
wants is twofold. It wants some reassurance that there 
will be extensions to COBOL that will allow it to partic- 
ipate in the object-oriented game. Simultaneously, it wants 
lots of reassurance that existing code won't get broken 
in the move. 


The Job 
ANSI is putting together a specification for OO (object-ori- 
ented) COBOL. Currently, only draft documents exist, 


and the shape of OO COBOL is necessarily in flux as 
meetings of the Object Oriented COBOL Task Group 
(X3J4.1, in ANSI-speak) continue. 

Presently, the draft documents provide good descrip- 
tions of what OO COBOL class and method definitions 
will look like. There appears to be indecision as to whether 
OO COBOL will support single or multiple inheritance, 
but all the fundamental object pieces are there: classes, 
messages, encapsulation, and polymorphism. I was sur- 
prised at how robust the draft specification appeared, giv- 
en that COBOL lacks some basic facilities you need to 
build object orientation. 

Take, for example, the entire notion of object refer- 
ences. COBOL doesn't have pointers. Remember, this is 
a language whose developers were more interested in 
modeling the goings-on of financial calculation and book- 
keeping than in developing clever abstractions of CPU 
addressing modes. Implementing objects, however, de- 
mands some form of handle data construct—that is, a 
small, single data item that references a larger data struc- 
ture, usually built as a pointer to a pointer. No such notion 
exists in current COBOL; it will have to be infused into the 
language (via the USAGE clause, a modifier placed on a 
data description entry). 

This is just the tip of the iceberg. however. How, while 
remaining as true as possible to the spirit of the COBOL 
syntax, could you outfit the language with object-oriented 
notions such as inheritance, methods, and instance data? 


A Glimpse 

A sample of what object-oriented COBOL code might 
look like appears in the listing. The listing is based on 
object-oriented extensions to COBOL that are now avail- 
able from Micro Focus and are based on a draft put to- 
gether by ANSI's Object Oriented COBOL Task Group 
(X3J4.1). You can get still more information from Ray 
Obin's book Object Orientation: An Introduction for 
COBOL Programmers, available from Micro Focus Pub- 
lishing; it includes a good description of Micro Focus's ob- 
ject-oriented extensions. 

| cannot overemphasize this caveat: The code shown is 
based on draft proposals. Examine it with the under- 
standing that there may be differences between what you 
read here and what will survive to the finalized specifi- 
cation (not due out until at least 1997). Nor do I intend to 
imply an endorsement of Micro Focus; | am using its ex- 
tensions as a basis only, because they provide a snapshot 
of the current OO COBOL specification. 

In any case, the listing shows an oversimplified defin- 
ition of a savings account class, such as might appear in a 
banking application. The CLASS- ID phrase in the identi- 
fication division not only names the class being defined but 
also indicates its superclass, if any, via the optional IN 
HERITS phrase. In the listing. class savings-account is 
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Simple OO COBOL listing for a savings-account class. 


IDENTIFICATION DIVISION. 
CLASS-ID. savings-account INHERITS FROM account. 
ENVIRONMENT DIVISION. 
QBJECT SECTION. 
CLASS- LEE ea 
acco 
IDENTIFICATION DIVISION. 
CLASS- 08 ЫС. 
DATA DIVISION. 
WORKING- STORAGE SECTION. 
01 total-number-of-accounts PIC 9999. 
01 savings-account- Em s 
05 interest-rate PIC 99V 
05 minimum-balance PIC 9(6)V99. 


IDENTIFICATION DIVISION. 
METHOD-ID. reset-mínimum-balance. 
DATA DIVISION. 
LINKAGE SECTION. 
01 new-minimum-balance PIC 9(6)V99. 
"Mas use DIVISION USING new-minimum-balancé. 


MOVE new-minimum-balance PIC 9(6)V99, 
EXIT METHOD. 
END METHOD reset-minimum-balance. 
END CLASS-OBJECT. 


DOREM. bL DIVISION. 


OBJECT 
DATA DIVISION. 
WORKING-STORAGE SECTION. 
01 interest USAGE OBJECT REFERENCE. 
IDENTIFICATION DIVISION. 
METHOD-ID. printStatement. 
DATA DIVISION. 
WORKING-STORAGE SECTION. 
01 D тШ PIC 
я ы DIVISION 
DISPLAY "Savings Account". 
INVOKE SUPER "printStatement" 


(075.99. 


INVOKE interest "getValue" RETURNING tempInterest. 


MOVE AY Pinterest TO displayInterest. 
WT ай patd:' displayinterest. 


E 
END OBJECT 
END CLASS savings account. 


a subclass of class account. The CLASS. CONTROL paragraph, 
which follows, includes information that tells the compiler where 
it can locate implementation definitions of the account class. 
(Different OO СОВО! will use varying techniques to connect 
а class name to its implementation; in this case, I'm presuming that 
the compiler recognizes that there ts only one account class, 
defined elsewhere in the source code.) 

Notice that CLASS- CONTROL falls within the OBJECT SECTION, 
where class objects are defined. Don't confuse class objects with 
Objects created by the class; only one class object exists per class. 
Data carried by the class object is global data—analogous to 
static data defined within C++ classes—accessible by all objects 
created by the class. In the listing, all savings accounts will have 
the same interest rate and minimum balance, so these data fields 
reside in the class object. 

Similarly, methods defined for a class object manipulate only 
the class object’s data. Again, the listing shows a reset -mini - 
mum: balance method that allows the program to set the minimum- 
balance field. Class objects also carry methods for creating and 
destroying instance objects, although none is shown in the listing. 


198 BYTE SEPTEMBER 1994 


[n this case, the compiler would create default methods for 
creating or destroying an object. 

The definition of objects created by the class follows in 
the OBJECT paragraph. Data items in the WORKING STOR 
AGE SECTION are instance variables. [n this case, the in- 
stance variable is a reference (a handle, if you will) to 
another object, an interest object. Note that data items 
that you would expect to find in all types of accounts— 
holder's name, address, social security number, and so 
on—will be defined in the parent object, account. 

You can see some of the other elements of OO COBOL 
if you examine the printStatement method. First, you 
can create temporary variables (displayInterest in the 
example) that have lifetime and scope only within the 
method. Next, you can see that messages are sent to objects 
using the INVOKE verb. In the example, the savings 
account object sends a printStatement message to its 
superclass and then sends a get Value message to the in- 
terest object. Finally, the invocation of the getValue 
method demonstrates how methods can return values. (The 
example doesn't show how values are passed into methods. 
You do this with the USING phrase, which you insert in 
the INVOKE command line prior to the RETURNING phrase. 
Ingoing arguments are listed after the USING gerund.) 


Yet Unseen 

There are more aspects of OO COBOL that | haven't cov- 
ered here; they are nonetheless important. One is the no- 
tion of interfaces, a kind of inheritance mechanism that al- 
lows an object to present one set of methods to the outside 
world at one time and a separate set at another time. In- 
terface definitions will also allow OO COBOL (with the 
help of translators) to provide a mechanism to produce 
an IDL (interface definition language) file. This is a nec- 
essary step for allowing COBOL objects to make them- 
selves available to the outside world via, say. an object re- 
quest broker as defined by CORBA (Common Object 
Request Broker Architecture). 

At Boston's Computer Museum, upstairs in the People 
and Computers area, you'll find a bizarre exhibit that con- 
sists of a gray tombstone, the top of which has been sculpt- 
ed to look like a sheep. Engraved on the tombstone is 
“COBOL”; it is dated 1961. According to museum employees, the 
exhibit was donated by someone who was working on the early 
specifications of COBOL and was convinced that the then- 
arguing members of the specifications committee (probably the 
CODASYL —Conference on Data Systems Languages—group) 
would never come to an agreement. Perhaps the donor thought the 
tombstone a joke; maybe he legitimately believed that COBOL 
would die early. 

In fact, however, COBOL is no joke, and it’s not dying. And 
if OO COBOL catches on, the language could be more alive 
than ever. Bi 
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> The evidence is in, and PowerBuilder 
2. $1090 Desktop is out. The response to new 
е, ObjectView® Desktop has been astounding, 


and its reputation continues to grow. Every day, more and more 
desktop developers are choosing ObjectView Desktop from 
KnowledgeWare to build robust client/server applications. 

And why? For starters, ObjectView Desktop is easier 
to learn and use. While some programmers struggle with 
PowerBuilder and its proprietary language for months (not 
all successfully), you can put ObjectView Desktop to work 
immediately. And when you do, you'll discover that it packs more 
power than PowerBuilder Desktop. Not only will you develop 
robust applications faster, you'll build faster applications, too — 
up to 40 times faster than those built with PowerBuilder, 
according to independent benchmarks. 

Finally, Windows®- based ObjectView Desktop isn't just a 
better product. It's a better value. It comes with native database 
drivers for Oracle, Sybase, Microsoft SQL Server and Informix, 
and middleware access to all popular desktop databases. (You'll 
pay more than $2,000 to get the same database support with 
PowerBuilder Desktop.) Also included is a free copy of Gupta's 
SOLBase. 

Need more evidence? Then we suggest you buy both. 
After all, ObjectView Desktop and PowerBuilder Desktop both 
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s to new ObjectView 
Desktop, the folks at Powers 
will he getting a lot of mail. 


- 


come with 30-day money-back guarantees. After you test them 
head-to-head, return the one that doesn't measure up. 
We suspect Powersoft will have many unhappy returns. 


Quotes from people who know the in's and out's about 
client/server development: 


"KnowledgeWare has upped the ante for desktop developers..We believe 
а ah Desktop could leapfrog Powersoft's desktop offering to 
implement true client/server applications at a lower-cost entry point.” 
Peggy Ledvina, Meta Group, "KnowledgeWare Makes a Power Play for 
Desktop Visual Developers,’ Press Release, April 5, 1994. 


"KnowledgeWare has thrown down the gauntlet not only to Powersoft but 
also to the dbase vendors." Don DePalma, Forrester Research, 
“Low-End Client/Server Tools May Fuel Price War," Computerworld, April 11, 1994. 


“И [ObjectView] is easier to learn and use than its competitors and 
offers a more easily customized development environment.” 
Patricia Seybold, Research Group, "Development Tools for 
Client/Server Applications,” 1993 In-Depth Research Report Series. 


To order ObjectView Desktop and take advantage of our S199 limited-time 
offer, including 30 days of free support, call: 1-800-675-2100. 
Also ask about our special bundle for the ClearAccess report writer. 
In CompuServe: GO KWARE 


KnowledgeWare 


Solutions At Work 


©1994 KnowledgeWare, Inc. ObjectView is a registered trademark of KnowledgeWare, Inc. 
All other trademarks belong to their respective holders. 
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Lynne - Graphic Designer : 
"Color. I need rich beautiful colors in fine 
detail. The colors on the screen must 
match the printer. And speed. When 
I make a change, I want it on the 
| Screen instantly. Nothing less will do. 
“ATI's GRAPHICS PRO TURBO 

| b gives me the 
"t image unit in 16.7 million 
vivid colors at high resolution 
1280x1024 graphics and with 
superior speed and an easy-to- 
use color calibration feature." 


Precise color calibration 


Doug - Power User : 
"Only ATI's GRAPHICS PRO TURBO 
met MY spec! 1 wouldn't settle for less 
for my new Pentium computer. It is 
M not just the fastest Windows performer 

SU overall: 42M Winmarks with 256 colors 
em — = and 28M Winmarks in true color. It also 
comes loaded with Windows features, such as the ability to 
instantly switch color and resolution without leaving 
Windows, and FlexDesk+, an advanced software panel 
to control color, resolution, desktop and motion video 
acceleration. ATI's GRAPHICS PRO TURBO has а 
complete set of drivers for all the other operating systems." 


Harry - Architect : 

| "Detail. My drawings and models bave 
incredible detail. | need resolution so sharp, | 

could cut my finger on it. Performance and 

color are 


critical 
| in both 

DOS and 
Windows. And, I want a 
graphics card that will reduce 
eye strain.“ ATI's GRAPHICS 
PRO TURBO gives fast true 
color at high resolutions , True color and enhanced user 
under both DOS and Windows. controls for AutoCAD 
It comes with fast and feature 
rich drivers for my CAD applications. g І 
After I'm done, I can unwind the day Él 
with an exciting game. Only fat DOS LEINS g 
performance makes that possible." VEA Docs 
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64-bit Accelerator 


ACCELERATOR 


64-bit VRAM Accelerator 
Fast 42M Winmarks (4.0) 
16.7M Colors at 1280x1024 
Enhanced Windows Utilities 


NOW SHIPPING! 


WINDOWS AND DOS PERFORMANCE* 


WINBENCH 4.0 
256 Colors 


PE BENCHED """ * 
VGA . 


e Fast professional true color accelerator 

e Up to 100Hz refresh rate 

e Enhanced drivers for Windows, 0S/2 PM, 
Windows NT, CAD and DOS 

e Available for ISA, PC! or VESA Local Bus 

• 2MB upgradable and 4MB versions 
available 

* Five year limited warranty 

* Priced at 2MB $449**and 4MB $699** 
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ATI TECHNOLOGIES INC. 
33 Commerce Valley Drive East 

P, 76 Thornhill, Ontario Canada L3T 7N6 
V d = Telephone: (905) 882-2600 ext. 4441 


Ol c Facsimile: (905) 882-2620 
à CompuServe: GO ATITECH 


Perfecting the PC 76004,3656 


and/or product names are 


pan 
trademarks and/or registered trademarks of their respective manufacturers. Features and Specifications are subject to change without notice, Product may not be exactly as shown "оог support shown for 


AMB versions. Features shown for Windows versions." Performance lavals may vary for other operating 
colors 70Hz with 100MHz Pentium, 16MB memory, 420MB hard disk using Winbench 4.0 and PC Bench 8.0.** Suggested US retail prices, dealers may sell for less. 
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Networks 


Core Technologies 


Üptimizing Notes Replication 


Proper scheduling makes 


a world of difference 


DAVID YAVIN 


E os promises that Notes will change the way com- 
panies do business, and judging by the product's ex- 
plosive market growth, that promise is being taken very 
seriously indeed. But while Notes users enjoy increas- 
ingly pleasant user interfaces and sophisticated applica- 
tions, network managers are discovering— the hard way— 
that running Notes efficiently is not always a simple task. 
In this discussion, I'll focus on an often-underrated cause 
of suboptimal performance: ineffective replication sched- 
uling. 

Ás a pioneer in distributed database technology, Notes 
may be the first and most visible product to suffer from 
large-scale scheduling woes. But with the advent of No- 
vell's NetWare Directory Service and replication services 
for database servers from Oracle and Sybase, the issue 
of replication scheduling is moving to the forefront. Buy- 
ers and vendors alike should raise their level of aware- 
ness about this potentially critical issue. 


From Concept to Reality 
Today's global organizations need to provide their geo- 
graphically distributed workgroups with the ability to 
access and manipulate shared information. But because 
of technical limitations and telecommunications costs, 
reliance on remote access to centrally located data is often 
not feasible. 

Lotus Notes provides a conceptually simple and ele- 
gant solution to this problem: Identical copies of the shared 
Notes databases are distrib- 
uted so that users do the bulk | 
of their work on their local 
copies. What makes this solu- 
tion work is the concept of 
replication, a process in which 
a pair of servers (or a server |. 


Given hourly replications that never 
last more than 1 hour, how long does it. | 
take to propagate an update from one | 
server to the others? With a hub-and- 
spoke topology (left), the best case is 
between 2 and 3 hours, and the worst 
case is between 5 and 6 hours, yielding 
an average propagation time of 4 


The Impact of Topology and Scheduling 


Assuma rapicatioris are scheduled in the folowing order: 
He<=>A, H«z»B, H«z»C, Н<=>А, H«25B, Н<а>»б,... 


hl Best case: The update on A occurred just before an Н<=>А replication, 


and a workstation) communicate to synchronize their re- 
spective copies of shared databases. 

The concept is a simple one, but the road to effective im- 
plementation can be rocky. Notes is not immune to the 
usual WAN (wide-area network) ailments: international 
incompatibility of modems, unanticipated network con- 
gestion, and insufficient bandwidth. Fortunately, network 
managers know how to deal with these problems. But 
they’ ve yet to acquire much experience with another prob- 
lem that's critical to the health of a Notes network—repli- 
cation scheduling. 

Data propagation between servers is governed primar- 
ily by a fixed, network-wide replication schedule. That 
schedule, and the logical topology it implies, dictates how 
updates flow through the system. Organizations often un- 
derestimate the impact that the topology and replication 
schedule can have on the performance of Notes as an en- 
terprise-wide application. 

A well-planned flow, tailored to your specific infra- 
structure and usage patterns, avoids uneven server work- 
loads and excessive network congestion. Topology and a 
replication schedule can be decisive factors in determin- 
ing whether your Notes network can propagate shared 
information quickly enough to support the business pro- 
cesses that you want to automate. What follows is a sce- 
nario involving two organizations and their respective 
approaches to their replication problems. 


Tales from the Trenches 

Organization | is a round-the-clock operation. Its 75 of- 
fices, which are scattered around the world, are intercon- 
nected by the company's private network. Each office 
runs a Notes server. Rapid distribution of new information 
has always been crucial to many of the organization's 
business processes. continued 
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| Best case: The update on A occurred just before the hour, 


hours. But a square topology (right) is 2 hours < propagation time < 3 hours IN 1 hour « propagation time « 2 hours 

the optimal solution for four servers: Worst case: The update on А just missed an H«x»4 replication. | Worst case: The update on A just missed a replication. 
The best case is between 1 and 2 5 hours « propagation time « 6 hours | 2 hours « propagation time « 3 hours 
hours, and the worst case is between 2 Average: Average time for full propagation: 4 hours ] Average: Average бте for lull propagation: 2 hours 
and 3 hours, for an average time of L اا‎ ——— uu = 
just 2 hours. „= » x p 
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Organization 2 is a conglomerate of 15 loosely affiliated fran- 
chises located throughout Europe and the U.S. The franchises 
communicate over modems and rely on large volumes of shared 
(and frequently updated) information. Over time, several hun- 
dred Notes databases have evolved in this organization. Many of 
these databases are distributed to most or all of the servers, and 
some contain very large, frequently updated documents. 


with replications being initiated by servers in five different time 
zones according to calling schedules that were not centrally co- 
ordinated — partly because Notes provides no tools for managing 
cross-time-zone scheduling—there were many scheduling con- 
flicts; again, this resulted in lost or delayed replications. 
Clearly, Organization | needed to cut back on the number of 
replications being made and take some of the load off the main 


Organization ] wanted a 
replication scheme that would 
propagate any update as soon 
as possible. Since replication 
between two servers transfers 
only those changes that have 
occurred since the two servers 
last replicated, and since com- 
munications costs on the pri- 
vate network were not an is- 
sue, organization officials 
figured they could replicate as 
frequently as they wished. 
They decided to use a hub- 
and-spoke topology. A central 
hub would initiate replications 
with all other servers every 45 
minutes. 

Organization 2 set up conti- 
nental hubs, each one replicat- 
ing with all the servers in its 
continent; the two continental 
hubs also replicated with each 
other. Replication scheduling 


LI | u ms to help avoid + 
tight scheduling. Don’ t ane unfounded assumptions 
concerning how long replications should. take. 


Пута Ne 


server after "eps time ante since ever repeat in Zurich will 
pd or need posu. until the following morning. 


кек унысы, your scheme. Hub-and-spoke topology 
is simple, but it’s also the least efficient method, since the hub 
can replicate with only one spoke at a time. The model of 
regional hubs that was implemented by С 
one way of introducing concurrency. While the main hub is 
replicating with one regional hub, other regional hubs can 
simultaneously replicate with their spokes. To really appreciate 
the Se of topology and scheduling on turnaround time, see 
the figure. 


hub. A comprehensive per- 
server and per-database analy- 
sis of replication showed that 
the highly active databases 
were not replicating to all the 
servers. The frequency of repli- 
cations was therefore cut back 
wherever possible, and anoth- 
er hub was brought in to share 
the effort with the original hub. 

Organization 2 needed a 
new, centrally planned sched- 
ule. A comprehensive analy- 
sis of the duration of replica- 
tions with the various spokes 
helped indicate how large a 
window needed to be reserved 
for each replication to avoid 
conflicts. It also showed that 
the European hub could not 
efficiently handie replication 
with all its spokes, so regional 
hubs were introduced to help 
distribute updates more effi- 


was done more or less on an 

ad hoc basis. with no real master plan and no central control. 
The organization ended up with onc daily replication scheduled 
between the hubs and some spokes, and two or three daily repli- 
cations between the hubs and some other spokes. It was decided 
that the member of a pair of replicating servers to initiate the 
replication would be the one located in the office responsible for 
the phone bills. 


Problems and Solutions 

There was one basic problem with Organization 1's reasoning: the 
overhead involved in Notes replication. Replications—even emp- 
ty replications that pull no data—are far from free. Both servers 
must expend a significant amount of time and resources just to 
identify whether any updates need to be pulled from the other 
server. It can easily take 30 seconds (and sometimes much longer) 
just to determine that nothing needs to be done, a burden when this 
process must occur more than 100 times per hour. 

As a result, the hub was frequently failing to complete a call- 
ing cycle before it had to start a new round all over again, and 
some unfortunate spokes were consistently dropping off the end 
of the list and not getting replications. Moreover, all that repli- 
cation activity put a significant strain on the hub and caused se- 
rious congestion. 

Organization 2's replications were far from empty. Because of 
the large volume of data, the slow lines, and the replication over- 
head involved, a typical replication would last anywhere from 5 
minutes to an hour, and sometimes longer. Insufficient awareness 
of the duration of replications throughout the system had caused 
many replications to be scheduled too close together; conse- 
quently, they were often lost or significantly delayed. Moreover, 
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ciently. The system was care- 
fully mapped out, and, taking into consideration such issues as 
time-zone differences and usage patterns, a new, more efficient, 
and more reliable schedule was designed. 


From Reliable Replication to Optimized Propagation 

Successful tuning of a broken replication system is worth a pat on 
the back. But ensuring that updates get where they're needed is 
not enough. Updates must also arrive when they're needed. Again, 
the right topology and replication schedule are the key factors. 

It's important to realize that design and maintenance of your 
replication scheme is neither a side issue nor a one-time thing. lt 
is no less important than server administration, network man- 
agement, and applications development. 

While you may need to seek outside help, especially for major 
overhauls, you should aspire to breed (or acquire) in-house ex- 
pertise so that you can stay on top of your evolving Notes network. 
In addition, users of Notes and other distributed-data products have 
a right to expect much more powerful tools for analyzing and 
modeling data flows than are now available. 

If your Notes network seems to be dragging its feet, it may 
be wearing the wrong topology/scheduling shoes. Custom-fit it 
with as good a pair as you can, and your organization and its 
Notes network just might start dancing to a smoother tune. Bj 


David Yavin holds a Ph.D. in mathematics from MIT in the fields of topology 
and combinatorics. Formerly a research fellow at the Max-Planck Institute 
of Mathematics in Bonn, Germany, he is president of DYS Analytics (Newton, 
MA) and has worked as a consultant to some of the world's largest Notes users 
on issues of topologv and replication scheduling. He can be reached on the 
Internet as david 9 math.mit.edu or on BIX c/o “editors.” 


ZyXEL deshtop 
modems offer 

high reliability 
without high cost 


Some modem users don’t care if their data gets hung 
up, transmits inaccurately, or if they have to redial several 
times. Most modem users do. For them theres ZyXEL, 
the full-featured fax modem for serious users. 

ZyXEL land and cellular modems get through where 
others fail. They're specially designed to overcome poor 
signal conditions on the physical layer with features like 
fast retrain and auto fall-forward/fall-back. This means 
ZyXEL modems connect the first time and continue to 
transmit data accurately at ultra-high speeds up to 
19.2Kbps* over land lines (with DTE speeds up to 
76.8Kbps) and 14.4Kbps over cellular networks. Fax 
speed is 14.4Kbps/V.17. Its the kind of performance you 
only expect from high-priced modems — but with 
ZyXEL it doesn't cost more. 

ZyXEL data/fax/voice/cellular modems have more 
features than other modems of any price — like digitized 
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first autoswitch 


The new ZyXEL 
portable — the 


modem for land 
and cellular lines. 


voice capability, distinctive ring, multilevel security, 
industry standard data compression and error correction 
protocols, and much more. 

When it comes to cellular, no other modem comes 
close to ZyXEL. With the ZyCellular option, your modem 
is not just fast and reliable. It will also communicate in 
asynchronous/synchronous mode at 14.4Kbps. The 
ZyCellular autoswitch capability automatically switches 
your modem from land to cellular when land connections 
are lost. ZyCellular is the ideal backup for leased lines as 
well as for mobile communications. 

ZyXEL modems work in all environments — DOS", 
Windows®, OS/2®, Macintosh®, NeXT*, UNIX? and 
Amiga". So get serious about saving time, cost and effort 
with true modem reliability. Don't wait. 


Call ZyXEL now — 


800-25 5-4101. 
The Intelligent Modem 


4920 E. La Palma Avenue, Anaheim, CA 92807 
(714) 693-0808 FAX: (714) 693-0705 
BBS: (714) 693.0762 
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Market for IT Services at 
SERVICES 94 


F A L L 


The Information Technology Services 
and Support Conference and Exposition 


n 
a. ecember 5-7, 1994 
"s Santa Clara Convention Center 


- Santa £lara, CA 


B 
Tap a $52.8 Billion Market 


The U.S. is the world's largest market for information technology 
services and support. As industry and government seek ways to 
maximize their IT investments—through downsizing, re-engi- 
neering, enterprise-wide and open systems—spending on | 
services and support will soar even higher. And so will 
opportunities for service providers. 


IT Services '94 is the Answer 


Ь. IT Services ‘94 is the only national marketing event that gives you face- 
^ to-face exposure with high-level IT professionals. CIOs, CTOs, informa- 
— tion resources managers, MIS/DP professionals, network managers, 
contracting officers, technical managers, self-maintoiners, develop- 
ment and operations teams—the people with the power to moke or influence 


Г] YES, Ра like my share of the $ - 2] outside contracting decisions—the people you need to see. 

| сасе | yir س‎ = | It’s the only event that covers the complete scope of IT services and support— 
! Cl exhibiting in IT Services '94. : from conception to integration, including pre- and post-implementation... 

| Name | Professional Services 

Title ° penc 

i e Systems Support 

! T and e Express Distribution 

| Address e Specialized Services such as equipment financing and leasing, training 

i and education and much more. 

! City/State/Zi | 

"à : Пр i Plus, IT Services '94 has strong support from industry leaders including BYTE, 3Com, 
i m لی‎ Bull HN, Digital Equipment Corp., Infocorp, International Data Corporation, Hewlett 
INE. Бы A -— | Packard, Novell/Unix System Laboratories, IBM and Microsoft Consulting Services. 

| Mail or fax this today to: 

i — Creative Expos and Conferences, Inc, : Plan now to get your share of this 

| 28 Bubbling Brook Road lucrative market. Call Creative Expos and 

| Walpale, MA 02081 | Conferences at 508-660-7099 to reserve Produced by: 

! Tel: 508-660-7099 • Fax: 508-668-2416 | your exhibit space today. 
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Don't Blink 


LAM is back. This is the big Pentium system I wrote 
about in June. It features a DEC 3107 1.05-GB 9-millisecond 
SCSI hard drive, a Maxoptix T3-1300 optical drive, a Mi- 
cronics Computers 60-MHz MS5Pi motherboard, a Plextor Dou- f 
ble Speed Plus CD-ROM drive, and a Distributed Processing Men 
Technology SmartCache III SCSI caching hard drive controller. | 
It's all wonderfully fast. That's putting it mildly. This system is g 
awesome, and you must understand I don't usually say things | 
like that. This column is going to be full of superlatives. First, | 


though, the problems. 


Setting up Pentafluge was sheer frustration. If you're con- 
templating an act of penance, try SCSI. It took me two days; 
reading this may save you part of that. 


Most of the problems were my fault in the sense that they were avoidable if 
I'd been more clever and had studied the situation better. However, I didn't want 
to spend my time studying badly written manuals. It was easier to just start in. 
Besides, systems work better after Гуе screamed at them. 


My previous work left Pentafluge unable to 
find the optical drive and afflicted by mysterious 
glitches in the sound quality. I’ve since solved 
both problems. 

The sound-quality glitches go away if you 
don't use Berkeley screen savers in Windows; if 
you must use them, set them up for internal 
speaker sound. When Berkeley screen savers 
try to employ high-quality wave-table sounds, 
they grab Windows resources and never quite let 
go of all of them. Over time, this degrades the 
sound in all your applications. At least one 
Berkeley technician claimed this was really a 
problem in the Creative Labs Sound Blaster driv- 
ers. I don't believe that, however, because I can 
get the problem when I'm running Logitech's 
SoundMan and ATI Technologies' sound-card 
system. 

Pentafluge's early problems had more than 
one cause. There was shipment damage to the 
power supply and motherboard. It wasn't quite 
enough damage to have caused the problems, 
but we also had a bad SCSI cable, and apparently 
one of the devices wasn't properly terminated. 


ILLUSTRATIONS: JAMES YANG © 1994 


SCSI systems are prone to termination prob- 
lems, and the cable used for internal SCSI is 
subject to the problems of any ribbon cable, 
namely, that the connectors may not have been 
crimped on properly and aren't making full con- 
tact. We've had this difficulty since CP/M days. 
Contact enhancer liberally applied to the cable 
contacts seems to help. I' ve written about Sta- 
bilant 22—expensive but effective— before. 
This is another use for it. 

Wide ribbon cables can cause other problems. 
Big Cheetah (my 33-MHz 486DX/2 machine) 
recently developed screen flashes and other 
video glitches. When I opened him up, I found 
that the hard drive cable was blocking airflow to 
the video board. All my custom systems use PC 
Power & Cooling power supplies (see my June 
column), which have strong fans, but no fan can 
blow air through a cable. When you install SCSI 
devices, pay attention to cable routing. 

One problem with setting up SCSI systems 
is that if something won't work, you don't know 
if it's the cable, or the termination, or the SCSI 
device itself. Fortunately, there's a remedy. 

continued 
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A wrestling match 
with a new 
Pentium machine 
and graphics card 
produces a 
winner: the fastest 
system yet at 
Chaos Manor 
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Granite Digital makes a series of products, 
Active Diagnostic Terminators and Gold 
Diagnostic Cables, that let you diagnose 
cable problems. 

For instance, you can connect one of 
your devices to the host computer using 
your own cable, terminate that device with 
one of their SCSIVue Terminators, and 
the blinking lights will soon tell you where 
the problem is. It's all explained quite 
clearly in the Granite Digital documents. If 
you're going to spend any time connecting 
external SCSI devices, you need these 
products. Granite Digital makes them in 

a variety of configurations for both 


Macs and PCompatibles. 
А ZE) Recommended. 
Granite Digital's termi- 


27  nators and diagnostic cables 
f didn’t help with my problem, 
since all my SCSI devices are 
internal. We replaced our 


known to be reliable and 
checked the termination resistors to be sure 
the hardware was reliable. 


That didn't end my problems. The 
next difficulty was that CorelSCSI couldn't 


find the Maxoptix T3-1300 optical drive. 
This was odd, because that much of the 
system worked before I went off on a trip. 
The error messages indicated that the drive 
wasn't ready, but I had an optical cartridge 
in the drive. Not formatted, I thought, but 
the CorelSCSI formatting tools couldn't 
even find the drive! It reported the hard 
drive, the caching hard drive controller, 
and the CD-ROM drive, but nary a sign 
of the optical drive. 

The next few hours are too painful to 
relate in detail. First, we didn't have all of 
DOS on the machine, so when I tried to 
edit the CONFIG.SYS file, EDIT would 
not work because QBASIC.EXE wasn't 
installed. LapLink took care of that, and I 
sent over Norton Commander for good 
measure. Commander is a great way to 
view and edit configuration files. 

Once I had an editor, I tried literally 
everything I could think of, but nothing I 
did changed the situation. Finally, after 
hours of futile effort, I looked at the opti- 
cal cartridge in the Maxoptix drive. [t was 
a Pioneer cartridge. 

We had originally planned to put a Pio- 
neer internal optical drive in this system, 
and I had got a couple of Pioneer cartridges 


Don't Bethe Last One 
Using FORTRAN 77 


You look around and discover everyone is making 
the move to Except you. 


You're using Fortran because it is proven, portable, 
and the best language for numerically intensive 
programs. Bul why 77? With Lahey Fortran 90, you 


can run your FORTRAN 77 | 
lake advantage of the new language features in 90. 


Array expressions, more intrinsic functions, 
structures, pointers, better array handling, and 
modules are just a few of the reasons to move to 
Lahey Fortran 90. Use these and other features to 
build new, faster ling 32-8IT applications with 
fewer lines of code. But even if you are not writing 
new code, the design and speed of Lahey Fortran 90 
are reasons enough 10 switch. 


Lahey's innovative compiler design combined with 
Intel Corporation s | 
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generation technology produces a language system 
optimized from the chip up. Lahey Fortran 90 is the 

lastesi PC Fortran on the Pentium— over 14 Mflops 
ола 66 MHz (SP Linpack), And, you gel all the 


found in our award-winning (ahem) 


FORTRAN 77 lanquage systems: editor, debugger, 
profiler, libranan, make. linker, video graphics, and 
Phar Lap's royalty-free DOS-Extender—everything 
you need to write or pori 
our decade of writing PC Fortrans and free technical 
support. So, don't be the last one using FORTRAN 
77, make the move 10 Lahey Fortran 90 


programs. Add to this 


Only S895. Call 800-548-4778. 


702-831-2500, Fax: 702-831-8123 


Circle 112 on Inquiry Card. 


ready for that. Moreover, we have long 
had a Pioneer read/write optical drive as an 
external device on Little Cat C, the an- 
cient Cheetah 386/25 that runs the Pioneer 
DRM-604X Minichanger CD-ROM drive 
and other network assets. 

The problem is, Pioneer optical car- 
tridges are compatible with nothing else. 
The Maxoptix drive uses standard optical 
cartridges, available from 3M and other 
sources as well as Maxoptix, but Pioneer 
drives read only Pioneer cartridges—which 
means nothing else can read the Pioneer 
format. І should have known that, and per- 
haps I did. 

What caused me hours of rage and grief, 
though, were those error messages. If I'd 
used an unformatted Maxoptix cartridge, 
Га have gotten a proper error message. 
Likewise, if there were no cartridge in the 
drive at all, the system would have re- 
ported it correctly; but the Pioneer car- 
tridge fits right into the Maxoptix drive, 
and when that happens, the machine gets 
terribly confused. 

My troubles still weren't over when I 
got the proper cartridge in the system. 
CorelSCSI, it turns out, has both DOS and 
Windows capabilities. I installed the DOS 
version of CorelSCS] before I installed 
Windows on Pentafluge, on the theory that 
you get it working with DOS before trying 
Windows. It wasn't a lot of trouble to do 
the Windows installation, but you can't 
interrupt the installation without starting 
over from scratch; there's no way to in- 
stall without expanding and copying a zil- 
lion files from floppy to hard disk. 


We now had both the CD-ROM and 
Maxoptix drives available to Windows; 
but there was only 400 KB of main mem- 
ory left in the system. If you run mostly 
Windows applications this is no problem, 
but I've got a bunch of DOS applications 
that | need; and OS/2 solves that problem 
nicely. You can have all the memory you 
want in every DOS window, and even 
have different CONFIG.SYS and AU- 
TOEXEC.BAT files for each of your DOS 
applications. 

Alas, I’m not sure all this fast new hard- 
ware is OS/2-compatible; and if DOS and 
Windows setups are purgatory, OS/2 in- 
stallations can be death and damnation. ! 
wasn't ready to face that with deadlines 
coming. That doesn't mean I' m ready to 
abandon OS/2, which just keeps getting 
better; but one thing at a time. 

The next step was to exit Windows and 
run QEMM 7.03's Optimize. If Optimize 
can't pack DOS and all your TSR pro- 
grams into high memory, it offers to try 
Quarterdeck's Stealth technology. We had 
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Stealth working on Pentafluge the last time 
it was set up, but that was with QEMM 6. 
This time, QEMM reported it couldn't use 
Stealth because it couldn't find the INT 
13 handler. I don't know what that means, 
but I told it to go ahead without Stealth. 

It did, the computer booted up, I did 
some tests, and all was well. ] had 570- 
KB DOS windows, not really big enough, 
but it would have to do. I went to bed. 
Next morning I wanted to button up the 
system, so I turned it off. When I turned it 
back on. it wouldn't boot. It would get to 
the part where it was supposed to load 
MSCDEX and hang up. 

I booted up with my panic floppy disk. 
Clearly, we were having some kind of 
memory problem. I looked into CON- 
FIG.SYS and found we were loading 40 
buffers. Surely that was wretched excess 
for a system with 4 MB of hardware disk- 
cache memory? I cut that to 20 buffers and 
attempted to reboot. The machine hung. 

Once again ГЇЇ pass over an hour of fu- 
tile efforts. What finally gave me a clue 
was to boot while holding down the Alt 
key. That keeps QEMM from loading, and 
of course nothing will load high if you do 
that; but the system did boot. I then went 
through CONFIG.SYS and AUTOEX- 
EC.BAT and removed all traces of previ- 
ous attempts to load anything high. 

1 found that something had truncated 
the command string in AUTOEXEC.BAT 
that loads MSCDEX. In particular, the /E 
switch (for extended-memory use) was 
missing; and you can't load that high with- 
out the /E switch. I don't know what trun- 
cated that statement, but logic says it had 
to be QEMM’s Optimize, because the /E 
switch was in earlier saved versions of AU- 
TOEXEC.BAT. In any event, I restored 


In my case, SCSI was frustrating as 
all get-out to get working properly, but | 
did manage to do it; and I now have a su- 
perfast system, with 615 KB of memory in 
DOS, 597 KB in DOS windows, and 597 
KB with Norton Commander as a shell. 
That's plenty good enough. The Maxoptix 
T3-1300 optical drive works something 
wonderful, both locally and across the net- 
work. The DEC 3107 hard drive is the 
fastest one I have ever seen, and the Plex- 
tor Double Speed Plus CD-ROM drive 
goes like lightning. SCSI is hard to get go- 


ing, but it sure works when it's going. I’ve 
always had fast disk operations at Chaos 
Manor, and I’ve never had anything like 
this. DPT, DEC, Maxoptix, Plextor, and 
Micronics make one heck of a Pentium 
system. 

When Pentafluge came back from San 
Diego, where Larry Aldridge swapped out 
its motherboard, it had a #9GXE64 PCI 
local-bus video board from Number Nine 
Computer. I couldn't find the Number 
Nine distribution floppy disks, but I have 
the Windows drivers on another machine, 


Howcharts 
Any Way You 
Want! 


Introducing 
Flow Charting"4 
for Windows! 


We've re-worked the basics to make flowcharting easier and more flexible than 
ever. We call it sensible technology. The end result is a flowcharting program 
that is incredibly powerful, yet remarkably quick to learn and use. And it's 
packed with everything flowcharters want. Here's a sampling: 


SensibleLines" are totally editable. 
You've never experienced anything 


like it. Experiment with the look 


of your charts! 


Get your point across thanks to 
distortion-free shape sizing with 
SensibleShapes ". 

SensibleText"— Word processing 
masterfully designed for flowcharts 
— it works ihe way you expect! 
Job-specific shape templates let you 
create the perfect chart for the task 
at hand. 

Snapshot" your preferences. Your charts 
look great every timc. 


that switch, stripped high loading off 
everything, and ran Optimize again. 


Ron Sartore designed the Cheetah 
system and knows as much about systems 
architecture as anyone I know. He's cur- 
rently working on PCI (Peripheral Com- 
ponent Interconnect) bus products. Ron 
thinks that SCSI ought to be carried out 
to the Mindanao Deep and thrown over- 
board. The La Jolla Trench wouldn't be 
deep enough. 

There were times the past couple of days 
when I shared that opinion. SCSI can be 
complicated. On the other hand, it doesn’t 
have to be. Apple proves that. Moreover, it 
will work with the PCI bus; it must, be- 
cause Apple is moving to PCI in a big way, 
and they're sure not about to abandon 
SCSI. As I said last month after the SCSI 
Summit, fast SCSI is probably the wave 
of the future. 


IE 


And Flow Charting 4 is backed with a 90-day no-risk guarantee. Our legendary 
post-buy support includes free unlimited technical support, free subscription to 
The Flow Charter" and access to valuable flowcharting resources. 


For flowcharts exactly the way you want, you need Flow Charting 4 for Windows! 
See your local dealer today, or for a free interactive demo, call now: 


(800) 525-0082 ext. 114 PATTON&PATTON 
International: (408) 778-6557 o gm m ¢ 


Bacellonce in charting tho flew of ideasi 


Patton & Patton Software ae - ——— Circle. Morgan Hill, CA 95037 
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so I didn't worry about it. I ran the board 
in standard VGA resolution of 640 by 480 
pixels until I had Windows for Work- 
groups set up and Pentafluge connected 
into the network. I then brought over the 
Number Nine subdirectory from another 
machine. 

Unfortunately, that did no good. You 
can't install the drivers without an instal- 
lation program, and the installation pro- 
gram didn't copy into the Number Nine 
subdirectory when we did the original in- 
stallation. There was no way I was going 
to test that 49GXE64 board. 

The good news was that we'd just re- 
ceived ATI Technologies' Graphics Pro 
Turbo Mach 64. Despite the rather silly 
name—Mach numbers aren't very mean- 
ingful when describing video, which, after 
all, goes at the speed of light, and I don't 
think my computer has any turbines—it 
promised to be a very fast board indeed. 

Installation of the Graphics Pro Turbo 
Mach 64 was extremely simple. Plug it in, 
turn on the machine, and run the installa- 
tion program from floppy disks. 

The ATI installation program told me 
that the board will operate at a resolution 
of 1280 by 1024 pixels and 16.7 million 


colors with the NEC MultiSync 5FGp 
monitor. I’m used to 1024 by 768 pixels 
and have found it good enough, so I began 
with that. At that resolution and 32,000 
colors, I got an awesome 128.8 Win Tach- 
ometer reading at 32-bit pixels; at 16.7 
million colors and 24 bits per pixel dis- 
played, the reading was 227. This board 
is fast. Note, too, that we've now got 
enough colors to do some serious picture 
editing—and enough speed for serious 
video editing. 

At a resolution of 1280 by 1024 pixels, 
we get Win Tachometer readings ranging 
from 132 to 246, depending on resolutions 
and color depths. I fear we've run past the 
capability of the Win Tachometer bench- 
mark to discriminate. Once you get past 
120, you're not likely to notice perfor- 
mance differences unless you're doing re- 
ally big CAD displays. When we switched 
to dithered text, we got a Win Tachometer 
reading of 162, and the text is beautiful. 
The Wind Surfer Video for Windows sam- 
ple AVI (Audio Video Interleave) floats 
through the air with the greatest of ease, 
and even full screen, while it's pretty 
grainy, the action is smooth. 

It wasn't long ago that we thought get- 


ting the Win Tachometer reading up from 
12 to 16 was a significant improvement. 
We also thought ATI's dithered Crystal 
Fonts were beautiful, but too slow to be 
used in daily work. Now we have an-or- 
der-of-magnitude better speed, even with 
beautiful fonts. The hardware performance 
increases aren't just more of the same; 
they give you capabilities you never had 
before. This machine is wonderful. 


The 16.7-million color mark (24 
bits per pixel, aka “24-bit color") is im- 
portant, too. That's as many colors as the 
best PC scanners will recognize; the num- 
ber is also close to the maximum the hu- 
man eye can discriminate. For picture 
touch-up, say with the high-end Micro- 
grafx Picture Publisher, this is pretty much 
the standard. You can now buy a card, a 
monitor, and a computer capable of all the 
colors and resolution you need—and all 
for less than a king's ransom. In fact, you 
can buy such a setup for less than the 
maintenance on a professional photo- 
retouch station of five years ago. That's 
real progress for you. 

And remember: these new cards are still 
faster, courtesy of PCI and a galloping 


Your Choice of Keyboard Monitor Switches 


Access multiple computers with a single keyboard and monitor 
to cut equipment costs, save valuable space, and end clutter 


Manually controlled unit 


IM Four, eight, or twelve ports per unit 


ш Optional RS232 or PS/2 mouse interface 


i Simple pushbutton operation for quick selection 


ш Daisy-chaining connects unlimited number of CPUs 
® Compatible with EGA, VGA, Macintosh, Sun, and others 
т Optional keyboard booting for 286, 386, and 486 


i РСВ construction for high reliability and low crosstalk 
ш Rack mount, matrix, and customized units available 


Typical Application 
CPUs/Servere 


Xeybcard 
Меин 


@ Switch by keystroke, from front panel, or RS232 port 
ii Two or four ports per unit 

@ Cascade units to support up to 255 CPUs 

8 Supports monochrome, EGA, and VGA 

® Includes keyboard booting for 286, 386, and 486 

@ Includes А5232 and PS/2 mouse interface 

@ LEDs display selected CPU and CPU power-on 

8 Scan function switches among CPUs automatically 
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Call toll-free now 
loryour copy of our 
Switching and Sharing 
Solutions catalog. 


Other Rose products: Print servers, printer sharing units, 
print buffers, keyboard monitor extenders, video splitters, 
АП Rose products are US-made and have a 1-year warranty. 
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we” ELECTRONICS 
1-800-333-9343 
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technology, than “mere” 1024- by 768- 
pixel, 256-color jobs of two years ago. 
So: what does a fire-breathing system 
like this cost if you put it together yourself? 
Micronics Computers’ 60-MHz М5Р! 
motherboard, $1099, An Intel Pentium, 
$800, and that's coming down not long 
after you read this. Sixteen MB of mem- 
ory, $800. The DEC 3107 hard drive, 
$1000. PC Power & Cooling's tower case, 
Turbo-Cool 300 tower-model power sup- 
ply, Pentacool fan, and 110 Alert Plus 
alarm, $542. Plextor Double Speed Plus 


CD-ROM drive, $549. DPT SmartCache 
Ill, base $245, as configured here, add 
$555 for the caching module and $495 for 
4 MB of memory. Northgate OmniKey 
Plus keyboard, about $100. The ATI Tech- 
nologies Graphics Pro Turbo Mach 64 
graphics card with 4 MB of memory, $699. 
The NEC MultiSync 5FGp monitor, 
$1175. That's $8059 for a system with se- 
rious photo- and video-editing capability. 


Adding a sound system is easy: 
Creative Labs' Sound Blaster 16 SCSI-2 


The BEAUTY is Lost 
Without Real Motion 


Ever feel that you must be missing something when 
you watch the jerky visuals in a tiny window accom- 
panied by a tinny soundtrack on your “multimedia” 


PC ? 


Real Motion gives you what you've been missing. A 
decoder board that supports the MPEG compres- 
sion standard used In the new VideoCD format, 


YUAN YUAN ENTERPRISE CO., LTD. 


with the Wave 
Blaster works just 
fine. We already 
have a SCSI con- 
troller, so you can 
go for a sound card 
only. You can pay 
as much as you like 
for speakers. We have the Creative Labs 
Multimedia Kit with Labtec speakers, and 
it’s about $450. Finally, the Maxoptic T3- 
1300 optical drive is $3495, but you’ve 
now got the capability for storing all the 
edited photos and video images you want 
to play with. Alas, 16 MB isn’t quite 
enough memory for editing at really high 
resolutions; you should go to at least 24 
MB, so add another $400 to the system 
cost. 

The key software is Windows and 
CorelSCSI to get the system running and 
Micrografx Picture Publisher. You'll also 
need some CD-ROMs of pictures to play 
with. We're still just under $12,500 for a 
system with truly awesome capabilities. 


Awesome is not too strong a word. 
Alex is in the other room running the Corel 
Professional Photos sampler CD-ROM. I 
keep hearing “Wow!” and similar expres- 
sions; and when I go in to look, I see why. 
The color displays on the NEC MultiSync 
SFGp monitor set to a resolution of 1280 
by 1024 pixels and 16.7 million colors 
with the Graphics Pro Turbo Mach 64 are 
as good as your standard drug store color 
enlargements, as good as the scanner that 
read them in, and they're digital, so they 
degrade in decades—and you can make 
perfect copies before they do. Wow! 

Just after I wrote all that, the Number 
Nine software arrived, so I had to try it. 
Number Nine's setup runs only under Win- 
dows, meaning you have to use the Win- 
dows setup utility to change Windows over 
to plain-vanilla VGA before you can install 
the #49GXE64 board properly. Once that's 
done, everything goes smoothly. 

The #9GXE64 board costs about $100 
less than the ATI board. It's not as fast, 
but fast is a relative term at speeds like 
this. If you read in a big picture at high 
resolutions, the Number Nine board takes 
noticeably longer, but noticeable is a mat- 


Real Motion brings true full-motion video to your 
PC, in a window that can be scaled to full screen. 
Not only that, but Real Motion gives you 24-bit 
True Color images and realistic 16-bit stereo CD- 
quality sound. 

See what you've been missing ? Games, multime- 
dia applications, music videos and even movies, 
the way they should be--in Real Motion. 


ter of a second or so. When using Corel 
Professional Photos as a screen saver (and 
it's so beautiful you'll probably want to 
do that), the picture changes take consid- 
erably less than a second with either board. 

This #9GXE64 has only 2 MB of mem- 
ory, so it won't do 1280 by 1024 pixels in 
millions of colors. That difference is quite 
noticeable. Having said that, I have to add 
that if we had started with the Number 


No.54, Alley 2, Lane 76, Sec. б, Hsinj Rd., 
Taipei, Taiwan, R.O.C. 

TE. : B86-2- 7590370 

FAX : 886-2- 7268845 

YUAN TECHNOLOGY U.S.A. 

1031 Oregon Way, Mipitas, CA 95035 U.S.A 


TEL : 408-934-0608 
FAX : 408-934-0508 
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& magine how far you could expand your horizons if 


you could communicate in languages other than 
‚ your own. Now you can with Power Translator’, the 
fastest and most cost-effective way to produce highly 
accurate draft translations of letters, faxes, contracts, 
brochures, and much more. 

Bilingual screens and manuals make Power Translator 
easy to learn and use. You can enter text interactively, 
import a text file, or scan in your entire text. Power 
Translator also comes in a PROFESSIONAL version that 
includes industry-specific dictionaries, such as Legal, 
Telecommunications, and Computer, that you can 


customize to meet your requirements. 
9 


9 Globalink 


Translate from English to or from any of these languages: 
Spanish French 
German Russian 
Chinese (English to Chinese only). 


Power Translator products are available for Windows, 
Macintosh, DOS, OS/2, and UNIX. 


Power Translator and Power Translator Professional are 
available from your local computer retail store. Or call: 
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Nine board, I'd have been so impressed I 
might not have gotten around to the ATI 
board this month. The images are very 
good, and the board is very fast. But the 
ATI board is clearly more so, and I must 
confess I went back to it after giving the 
#9GXE64 a fair trial. 

If you want to save money—especially 
if you don't have a monitor that can take 
real advantage of the ATI board's colors 
and resolution—I recommend Number 
Nine's #9GXE64 as а lot more than good 
enough. 

I also have Diamond's latest video 
board. Diamond has sworn never to be 
beaten in benchmark performance, so I’m 
prepared for anything. Next month, we'll 
do a comparison; but the ATI board is fast 
enough for just about anything you'd want 
to do, it sure is easy to install, and the col- 
or reproduction is awesome. Highly rec- 
ommended. 

We were in a hurry to look at video— 
this column is being done at breakneck 
speed because I'm past deadlines. Also, 
my son Phillip's ship leaves for deploy- 
ment to Africa tomorrow morning, mean- 
ing we have to be in San Diego by din- 
nertime tonight. Thus, we grabbed the first 


WITH Mur View DESKTOP YOU'LL 
FLY BETWEEN WINDOWS AND UNIX. 
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image-editing software we saw in the pile. 
This proved to be Image Wizard from Im- 
ageWare Software. 

Image Wizard is a moderately priced 
program for doing photo editing, and it 
does the job quite well. It doesn't have the 
resolution and features of Picture Pub- 
lisher, and it seems to have some prob- 
lems at very high resolutions—those may 
be due to our having only 16 MB of mem- 
ory in Pentafluge—but it's quite easy to 
install and use. 

If you’re going to spend 12 grand on 
hardware, you'll probably want Picture 
Publisher, but if the notion is to get a good 
enough image-editing system and every 
dollar counts, Image Wizard is a very good 
way to go. It has features like independent 
object editing, various-size brushes, and 
sprays and fills, and the neat part is you 
can just install it and start using it. All told, 
a good package indeed. 


A number of readers have, with 
various degrees of politeness, pointed out 
that the last time I talked about sound, I 
said something fairly dumb: I implied that 
adding Creative Lab's Wave Blaster to my 
system improved the quality of Mr. 


[НРА Emad (SCD) 


| 
| 


Spock's speech. Of course, that’s wrong. 

A few years ago, AdLib came out with 
inexpensive sound cards, and thus set a 
kind of de facto standard for low-end DOS 
sound; and most games still run under 
DOS rather than Windows. The AdLib 
cards used FM synthesis. This isn’t a bad 
technology, and you can get surprisingly 
good quality with it. A number of games 
and other programs were written to use 
FM synthesis, and to this day, any decent 
sound card is AdLib-compatible. Of 
course, Creative Labs’ Sound Blaster series 
sold so well that most competitors now 
claim to be Sound Blaster-compatible. 

Most sound cards now, though, are ac- 
tually at least two cards in one, and some 
like Logitech's SoundMan have what 
amounts to four cards aboard. A few cards 
are deliberately not game-compatible, be- 
cause businesses told the designers they 
didn't want a game port and had no need 
for AdLib sound compatibility. These 
haven't sold very well. 

Now comes the tricky part. 

Say you want to create and play com- 
plex sounds on your PC. One way is sim- 
ply to record an event and play it. The re- 


sulting file will have complete information. 
continued 


Now you can take off between Windows and UNIX applications 
using a simple mouse and a single user interface. Your users 
only have to learn one mode of operation. And you only have to 
support one interface. 
That's because 
MultiView DeskTop 
supports more connections than anyone. All serial connections, 
And all major protocols, including IPX/SPX, DECnet and the 
widest range of TCP/IP transports. And if you don’t have a 
TCP/IP transport we'll give you one free. 
k- You also get accurate, high-performance terminal 
«79, emulation of all the major UNIX consoles and terminal 
w=" types. Plus a floating palette with toolbar, status bar and 
| configurable button bar for simple operation. MultiView 
DeskTop also integrates your PCs and UNIX with Dynamic 
Data Exchange (DDE) that allows your users to make 
faster, more informed decisions. And they can cut and 
paste between Windows and UNIX applications, share 
printers and customize their desktops in minutes. 
So no matter how or where you work, MultiView 
DeskTop provides terminal emulation, multiple platform 
connectivity and integration in one package. Which is exactly 
what you would expect from JSB, the company that pioneered 
Windows Sockets technology. 
For more information and a free 30- 
day evaluation of MultiView DeskTop, call 
800-359-3408 today. And start flying 
nonstop to all your applications. 


Now you can travel on all protocols. 
With just one user interface. 
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These are called wave files, and most of us 
have some that include the Star Trek char- 
acters saying things like “Most illogical” 
and “His brain is gone!” or excerpts from 
Beavis and Butt-Head. (My computer, I 
confess, now enters Windows with an an- 
nouncer saying to stay tuned while Beav- 
is and Butt-Head burn things and blow up 
stuff.) Since these are complete informa- 
tion files, the only sounds you'll hear from 
them are those already recorded. 

There’s another way to create sound. 
To make things simple, let’s take a bugle 
call. I could get a bugler to play “Mess 
Call," record that, and include it on my 
system. Suppose, though, I wanted all the 
standard bugle calls, including the old 
combat commands like Squads Left or 
Right by Fours; complete information files 
are large, and I'd soon have my hard disk 
full of them. Suppose, instead, I take a 
sample of a bugle and record that; when I 
want to play a bugle call, I feed in the es- 
sential information about pitch and dura- 
tion of notes, and let the computer syn- 
thesize the actual sound. This is called 
wave-table synthesis—you have a table of 
the "sound waves" from a number of in- 
struments—and the important fact is that 


Call These ESED 
Distributors: 800 РАХ 2880 
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the computer synthesizes the sound from 
incomplete information. 

A wave-table card— such as the Wave 
Blaster that piggybacks onto Creative 
Labs’ Sound Blaster 16 card—contains, 
among other things, a set of “instruments”: 
wave-table samples of things as diverse 
as bugles, guitars, and pianos. These are 
called patches, and those who are very 
much concerned about sounds evaluate 
the good and bad points of various patch 
sets. If you want to know more about that, 
I strongly recommend you get the latest 
copy of Rich Heimlich’s Patch Set Re- 
view, which is available free from most 
BBSes where people talk about sound. 

Note that in theory we could take sam- 
ples of Mr. Spock talking, make him into 
an “instrument,” and write software that 
would have him say almost anything we 
like. In practice, though, when you hear 
Mr. Spock on your computer, you are lis- 
tening to a digitized recording of him ac- 
tually saying that. 

As a result of my earlier confusion, I 
have been required to learn more about 
the sound situation than I intended to. 

For example: if I want the best synthe- 
sized sound quality, clearly the larger my 


spoo 


1-800-4-CABLE-1 
1-800-422-2831 


sample table, the better job the computer 
will be able to do with the synthesis. Wave 
Blaster, like many wave-table cards, has 4 
MB of ROM that contains the general 
MIDI-sound patch set. This includes a few 
sound effects and about 128 instruments, 
including the piano, trumpet, bass fiddle, 
violin, sitar, ocarina, koto, and agogo, and 
I don’t know what those last two are ei- 
ther. The point is that all those must fit 
into 4 MB. 

Suppose | want my system to play a 
Beethoven symphony. Even with a giga- 
byte hard drive, I won't want a complete 
recording of, say, the Eroica, so I'll want 
to have the system synthesize it. I'll have 
no need for an ocarina or a koto; I'd be 
better off if my patch set included better, 
meaning larger, samples of violins and 
trumpets. Maybe, instead of the standard 
instrument set in ROM, I'd be better off 
having RAM on my wave-table card and 
letting the computer load those with better 
samples of the instruments I need. 

Then, too, if I want to blend a number of 
instruments into my sound, I'm likely to be 
compute-bound; perhaps I ought to have a 
processor on the sound card. 

Things definitely get complex, and as 


Ore. 


The most flexible printer sharing 
solution available just became 
more productive! Now, 
connect up to 32 nodes including as 
m as 8 printers and have printer 
ing capability at no additional 
cost. Installs in minutes using standard 
RJ-11 phone cable. 


ou can 


PUN АХ 


PRIMAX ELECTRONICS 


Circle 170 on Inquiry Card.(Resellers: 171). 


INSTL's compatibility and interoperability tests are the most rigorous in the industry. 
So when you see our Seal, you know the computer products you're buying will be 


compatible. 
The following computer products" have recently eamed the NSTL Seal. 
Intel Corporation Intergraph Corporation 

intel TokenExpress LAN Adapter ISA/16s TD2 Pentium Workstation 

Intel TokenExpress LAN Adapter EIGA/32 Telemecanique 

Intel TokenExpress LAN Adapter EISA 16/4 FTX 507.8c 486 Industrial 
Olicom USA, inc. Portable Terminal 


Olicom Token-ring Network ISA 16/4 Adapter 
First international Computer, Inc. 
LEO DESIGNote 486 T33D-12 


For more information about the NSTL Seal and what it takes to eam it, call 
800-220-NSTL or (610) 941-9600. It's the first step toward a long and healthy relationship. 


M 
* All brand or product names mentioned are trademarks or registered trademarks of their respective holders. “Ну a 
Plymouth Corporate Center • 625 Ridge Pike * Conshohocken, PA 19428 * Fax: 610-941-9952 * NSTL is a division of McGraw-Hill, Inc, mill 
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the hardware gets better, it's all changing 
like dreams. My advice is that for the mo- 
ment, you get a cheap decent system. The 
Sound Blaster 16 or any card that will ac- 
cept a Wave Blaster or other wave-table 
card is good enough, or if you need a CD- 
ROM drive, get one of Creative Labs' 
multimedia upgrade kits with a CD-ROM 
drive, speakers, and so forth (see my April 
column). Logitech makes good systems 
at reasonable prices. The important thing 
here is to get as good a price as you can. 

You want a good price because truly 


awesome sound systems are coming. 
Think about that in conjunction with the 
image-processing capabilities high-end 
machines are capable of. You'll soon have 
a Moviola machine on your desktop, and 
you'll want really good sound. 

For now, stay with good enough, and if 
you want to spend money on sound, buy 
good speakers. You can use them with the 
really great sound cards that are coming. 


It's not generally known, but a 
small outfit called ESC has been publish- 


Plasmon deskside multifunction 
optical disk jukeboxes are 
specifically designed to provide 
the speed, performance, 
reliability and flexibility you need 
for today's data- and image- 
Intensive networks. 


With disk change times as fast as 
1.8 seconds, the new compact, 
high-capacity jukeboxes are the 
fastest In their class. 


Plasmon Announces 
Up to 270GB of Low-cost, 


High-Performance 


Multipie users can have 

simultaneous access to volumes 

of data and images. For Plasmon offers a complete family For more information, 
increased flexibility, the systems of optical disk drives and juke’ contact your local 

can be loaded with write-once boxes with capacities ranging 


and/or rewritabla media in any 
combination. 


Designed tor continuous 
network usage, the high- 
performance jukeboxes feature 
a new, technically advanced 
robotic mechanism with fewer 
moving parts to ensure long- 
term reliability. 


from 1.5 to 270GB, as well as 
optical disks, CD-Recorders and 
integration software. Our 
systems are supported by a a 
wide range of E. 
imaging, computer 
output to laser disk, 
network and | 
backup applications | 
software. |? 


lasmon 


authorized Plasmon 


reseller, or call: 

Western U.S. - (408) 956-9400 
Eastern U.S. - (301) 309-0505 
ШШ United Kingdom - 

| 444 (0)763-262 963 


Germany - 
«49 (0)89 3246 390 
France - 

+33 (1)40 21 25 71 


ing an index to BYTE for 
years. It's called Bindex 
and covers the years 
1990-1994. People often 
ask me when we did 
some article or another, 


and ] never remember. VW 
It’s a bit awkward to ^ 
search through Bindex 


one year at a time—that’s 
how it comes—but it's 
sure easier than looking 
through the magazines 
themselves. 


If you're doing 
documentation and you want to include 
pictures of key tops, you need RRKey- 
Fonts. There are PC and Mac versions. 
You get both TrueType and PostScript 
Type 1 in each version. The fonts are at- 
tractive, very complete, and easy to use. 
Mouse buttons, function keys, arrow keys, 
cursor shapes, you name it, it's in there. 
Anyone who ever used Windows Paint- 
brush to capture a screen picture of a key 
top and was dissatisfied with the printed re- 
sult will want a copy. It also comes in Ger- 
man for the PC. Not everyone needs this, 
but if you do need RRKeyFonts, you need 
it bad. Recommended. 


It's not too early to think about your 
taxes. Longtime readers will know I used 
to use MacInTax to do mine. For the past 
couple of years, I have used TurboTax for 
Windows from Intuit. I’ ve learned to trust 
it: if it says there's a missing entry on a 
form, it's worth finding out what that en- 
try is. The worksheet system on Schedule 
C businesses keeps track of those com- 
plexities. Mrs, Pournelle and I have “his, 
hers, and ours" businesses, and each gets 
a separate report. It handles Schedule K 
partnerships and Schedule E expenses. 

Many of my friends have accountants, 
but I’ve found that by the time I have ex- 
plained everything to an accountant, I 
could have done it using TurboTax. I'll 
remind you again next January. 


I don't often need a rhyming dic- 
tionary, but now that I have one, I may 
make use of it. I used to like writing dog- 
gerel and once tried my hand at a classical 
ballad. In those days rhymes came easily, 
but as [ get older, I have to think harder. It 
seems to be true that when you get to be 
my age the bin is full. For every new thing 
you learn, something you used to know 


5 Headousrters: СА Offos i: Метро. МИ. Weshingten, Headquarter: Melbourn, UK Oft ix Par. Munchen and 
COMER PTOI! nmm qn ука? or 


dv olde je eurn rptu tud apu Sante Qu marier rue i e E drops out the other ear. 


Fortunately, A Zillion Kajillion Rhymes 
takes care of the rhyming department. 
There are Windows and Mac versions, and 
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NETWSSRID-HINTERGP 94 


24-28 OCTOBRE 1994 • СМІТ * CENTRE DE COMMUNICATION ET D'ECHANGES * PARIS LA DEFENSE, FRANCE 


| * 11,000 Sq.m. net of Exhibition 
| • 250 Exhibitors 4A 
• 15 Tutorials (2 days) 
• 7 Workshops (1 day) 
| * 50 Conference Sessions 


THE EUROPEAN 


NETWEéSRLD+INTER@P 94 


26-25 OCTOBRE LAGA - сип + CENTRI DU COMMARCA TON CT ПОСКАН ^ PAMS LA DEFINAS, FRARCE 


THE EVENT YOU 


* Reseller Conference j* 

e Executive Symposium 

• 8 Solutions Showcases" 
Demonstrations 

* Intoropivet 


% "Lal Wu. e nl 


NETWORKING SUMMIT 


NetWorld"*Interop* 94 Paris, the industry's premier interoperability 
Conference and Exhibition, represents a unique gathering of key 
exhibitors demonstrating technologies in a real networking environment. 


At NetWorld"*Interop* 94 Paris you will meet leading-edge Network 
Computing vendors and experience the interoperability of their products 
and technologies. You will gain the information necessary to plan, design 
and build state-of-the-art networks. 


NetWorld"*Interop* 94 Paris will provide you with the information to 
meet the technology challenges of the 1990's. 


Ziff-Davis Exposition & Conference For registration/information 
14, PLACE MARIE-JEANNE BASSOT Please contact: Patricia FRECHOU 
92593 LEVALLOIS-PERRET CEDEX Phone: 433-1 46.39.56.33 
FRANCE Fax: +33-1 46.39.56.99 


CAN'T AFFORD TO MISS 
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Pournelle 


it’s the easiest thing in the world to use. 

Years ago when I was a kid, I saw a 
comic strip in which one of the characters 
claimed to be the only person in the world 
who knew a rhyme for the word silver. He 
could still be: at least this dictionary 
doesn't know one. He also said he could 
rhyme orange; the dictionary offers a 
dozen of those, including derange. ГІІ be- 
come deranged if I don't stop playing with 
this thing. 

The company calls itself Eccentric Soft- 
ware. Its motto is "Software you never 
knew you needed," which is probably true 
enough for most of you, but if you do need 
it, this one works. 


Fields of Glory remains interesting. 
Master of Orion (known affectionately as 
MOO) consumes all the time available and 
then some. If you're a MOO fan, you'll 
also want Master of Orion, The Official 
Strategy Guide, from Prima Publishing 
(P.O. Box 1260BK, Rocklin, CA 95677). 
If you don't have it. you're playing at a 
disadvantage. 


I have a CD-ROM version of Betrayal at 
Krondor. If you have a CD-ROM system, 
this is the right way to play what is still 
the best fantasy role-playing game I've 
ever seen. One thing about Krondor: al- 
though the game tells you it's urgent to 
get to Krondor in Chapter One, it isn't. 
Take your time, develop your characters, 
and get the best weapons that you can find. 

The book of the month is by Myron 
Magnet: The Dream and the Nightmare: 
The Sixties' Legacy to the Underclass 
(Morrow, 1993), It's a frightening analysis 
of why the good intentions of the war on 
poverty went wrong and the consequent 
moral challenge to the U.S. Highly rec- 
ommended. 

It's neither a game nor a book, but 3-D 
Body Adventure from Knowledge Ad- 
venture will probably teach your kids— 
and you—more about anatomy and phys- 
iology than you'd learn from both. Cruise 
around in your skull, see a body build up 
from a skeleton out, get inside your heart 
and see the valves working, all in 3-D if 
you like. This thing is amazing. Knowl- 


For More Information 


edge Adventure manages to combine both 
“content” and “technology,” and I haven't 
seen anything they've done that isn't worth 
your attention. 

As usual, there's more to write about 
than 1 have space for. For next month, we 
intend to try some high-resolution print- 
ing with Fargo's dye-sublimation printer, 
now that we have the image resolution. | 
have to make a speech this week, so I'll 
be trying out the new PowerPoint. Phillip 
is taking a wonderful new Zenith laptop 
on the ship; reports on that over the next 
year or SO. 

And I love that Pentafluge. 8i 


Jerry Pournelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing about computers present 
and future. Jerry welcomes readers' comments 
and opinions. Send a self-addressed, stamped en- 
velope to Jerry Pournelle, c/o BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. Please put 
your address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jerry can- 
not guarantee a personal reply. You can also con- 
tact him on the Internet or BIX at jerryp@ bix.com. 


If you're going to spend any time 
muoking about connecting external 
SCSI devices, you need Granite 
Digital's series of Active 
Diagnostic Terminators ($59), 
Gold Diagnostio Cables ($39 to 
$129), and SCSIVue Terminators 
($59). Contact Granite Digital, 
Union City, CA, (510) 471-6442; 
fax (810) 471-6267, Circle 1146 
on inquiry Card. 


Betrayal at Krondor ($69.95) is 
still the best fantasy role-playing 
game I've ever seen. Contact 
Sierra-On-Line, Oakhurst, CA, 
(800) 757-7707 or (206) 649- 
9800; fax (206) 562-4223. Circle 
1147, 


Bindex (index for 1990-1994, 
$49.95) makes it easier to find 
articles written in BYTE than 
looking through the magazines 
themselves, Contact ESC, 
Madison, Wi, (608) 238-3970; fax 
(608) 238-4102, Circle 1148. 


The DEC 3107 hard drive ($1000) 
is the fastest one | have ever 
seen. Contact Digital Equipment 
Corp., OEM Storage Group, 
Shrewsbury, MA, (508) 841-6439; 
fax (508) 841-5078. Circle 1149. 
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Fieids of Glory ($59.95) is 
interesting. Contact Spectrum 
Holobyte, Alameda, CA, (800) 
695-4263 or (510) 522-1164; fax 
(510) 522-3587. Circle 1150. 


The Graphics Pro Turbo Mach 64 
(2 MB, $449; 4 MB, $699) is fast 
enough for just about anything 
you'd want to do, it sure is easy to 
Install, and the color reproduction 
{в awesome. Contact ATI 
Technologies, Ino., Thornhill, 
Ontario, Canada, (905) 882-2600; 
fax (905) 882-2620. Circle 1151. 


image Wizard ($199) has features 
like independent object editing, 
various-size brushes, and sprays 
and fills, and the neat part Is you 
can just install it and start using 
it. Contact ImageWare Software, 
San Diego, CA, (800) 842-4199 or 
(619) 673-8600; fax (619) 673- 
1770. Circle 1152. 


The Maxoptix T3-1300 optical 
drive (Internal, $3495; extemal, 
$3995) works something 
wonderful both locally and across 
the network. Contact Maxoptix 
Corp., San Jose, CA, (BOO) 848- 
3092 or (408) 954-9700; fax 
(408) 954-9711. Circle 1153. 


Pentafluge includes the 60-MHz 
MBPi motherboard with a 256-KB 
cache ($1099). Contact Micronics 
Computers, inc., Fremont, CA, 
(510) 651-2300; fax (510) 651- 
5612. Circle 1154. 


Its images are very good, and the 
#9GXEG64 PCI local-bus video 
board (with 2 MB of DRAM, $349) 
{в very fest. Contact Number Nine 
Computer Corp., Lexington, MA, 
(800) 438-6463 or (617) 674- 
0009; fax (617) 674-2919. Clrcie 


The Plextor Double Speed Plus 
CD-ROM drive ($549) goes like 
lightning. Contact Plextor, Santa 
Clara, CA, (800) 886-3935 or 
(408) 980-1838; fax (408) 986- 
1010. Circte 1156. 


If you're doing documentation and 
you want to include a picture of 
key tops, you need RRKeyFonts 
($49). Contact RoadRunner 
Computing, Baton Rouge, LA, 
(504) 928-0780; fax (504) 928- 
0802. Circle 1157. 


Creative Labs' multimedia sound 
cards tested on Pentafluge include 
the Sound Blaster 16 SCSI-2 
($279.95) and the Wave Blaster 
($249.95). We have the Creative 
Labs Multimedia Kit with Labtec 
speakers (Discovery CD16 
Multimedia Kit, $449.95; 
Edutainment CD16 Multimedia 
Kit, $599.95; Digitai Edge 3x 
Muitimedia Kit, $999). Contact 
Creative Labs, Milpitas, CA, (800) 
998-5227 or (408) 428-6600; fax 
(408) 428-6611. Circle 1158. 


It's neither a game nor a book, but 


3-0 Body Adventure (on floppy 


disk, $49.95; on CD-ROM, 


$69.95) will probably teach your 


kids—and you—more about 
anatomy and physiology than 
you'd learn from both. Contact 
Knowledge Adventure, Inc., La 
Crescenta, CA, (800) 542-4240 or 
(818) 542-4200; fax (B18) 542- 
4475, Circle 1159. 


Many of my friends have 
accountants, but I've found that af | 


the time | have explained 


everything to an accountant, ! 
could have done my taxes using 
TurboTax for Windows (call for 
price). Contact Intult, ino., 
Tucson, AZ, (800) 964-1040 or 
(602) 295-3110; fax (602) 295- 
3095. Circle 1160. 


| don't often need a rhyming 
dictionary, but now that | have A 
Zitlion Kajlilion Rhymes ($39.95), 
| may make use of it. Contact 
Eccentric Software, Seattle, WA, 
(800) 436-6758 or (206) 628- 
2687; fax (206) 628-2681. Circle 
1161. 


of IntelliQGuest's Computer Industry Media Study reveals 


that Technology Experts are more likely to be involved in purchases of 


computer products than less technically oriented business influencers. 
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Technology Experts are: 


177% more likely to be involved in purchases of networking products 


UPPER PA 


REDEZL. 


88% more likely to be involved in notebook computer purchases 


44% more likely to be involved in workstation purchases 


A n ons 


31% more likely to be involved in computer software purchases 
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BYTE Has the Highest Concentration 
of Technology Experts Among Leading 
Computer Publications 


Readers Who Are Advanced/Expert Users 
64% 


PC Computing 56% 


PC World 55% 


3419 Because the Experts Decide. 


For more information on the Intelliduest Computer Industry Media Study, call 603 -924-2618 or contact your local BYTE sales representative 
Source: IntetiQuest CIMS, 1994 
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SET Hardware 


HIGH-CAPACITY NETWARE 


STORAGE v 

Available in EISA and Micro 
Channel configurations, the Mon- 
Stor rack-mount storage system 
($8640) supports scalable single- 
server capacities of 9 to 252 GB. 
From Storage Dimensions (Mil- 
pitas, CA), MonStor integrates 
up to four 9-GB SCSI-2 drive 
modules on the same SCSI bus; 
you can connect seven drive 
modules per host adapter and up 
to four host adapters per server. 
The system has a burst data 
transfer rate of 10 MBps and sus- 
tained rates of up to 8.1 MBps. 
MonStor ships with the LANStor 
Plus software driver. 

Phone: (408) 954-0710. 

Circle 1321 on Inquiry Card. 


OFF-LINE NETWORK SENTRY 

A hardware-based LAN man- 
agement and security device cur- 
rently available for NetWare 3.x 
and 4.x, Network Sentry ($3000) 
from Cyberlock Data Intelli- 
gence (Philadelphia, PA) con- 
nects to the server but operates 
off-line. When you install Net- 
work Sentry, the device creates 
a unique identifier for each ex- 
ecutable file on the server and 
then checks the identifier each 
lime a file is executed. 

Phone: (215) 893-8833. 

Circle 1322 on Inquiry Card. 


STACKABLE HUBS 

Designed for departmental 
lOBase-T networks, the Klev- 
erHub Stack 
K1016 ($895) 
and K1032 
($1685) stack- 
able hubs fea- 
ture 16 and 32 
unmanaged 
UTP ports, re- 
spectively. The 
hubs support 
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scalable port loads ranging from 
16to 132 ports. You can stack up 
to four of the Klever (Sunnyvale, 
CA) hubs in any combination 
or cascade them. A user-config- 
urable port enables you to add an 
additional lOBase-T, |OBase-5, 
or lOBase-FL connection. 
Phone: (800) 745-4660 or 
(408) 735-7723. 


Circle 1323 on Inquiry Card. 


PEDAL YOUR WAY 
TO PRODUCTIVITY 


Consisting of three electronic 
foot switches, the Step On It 
Keyboard Control Pedals 
($69.95) can be custom- 
programmed to assign or 
reassign any three key- 
board keys to foot opera- | 
tion. From Bilbo Innova- 
tions (Madison, WI), the 
device comes with menu- 
driven software and a | 
miniature external con- | 
troller that plugs in be- 
tween your keyboard and 
your PC. 

Phone: (800) 203-0092 
or (608) 233-6121. 


Circle 1324 on Inquiry Card. 


NOTEBOOK DATA ACQUISITION 
The DAQ-19 data acquisition 
board (from $299) features 19- 
bit A/D capability on eight dif- 
ferential-ended or 16 single-end- 
ed channels, a 12-bit D/A port, 
an 8-bit digital I/O port, and 
source code for a Windows data 
acquisition program. Designed 
for use with notebooks, the par- 
allel-port board is from ST Sci- 
entific (Chanhassen, MN). 
Phone: (612) 361-6082. 

Circle 1325 on Inquiry Card. 


GIVE VOICE COMMANDS 
IN WINDOWS 


The Timeworks Say It V-Com- 
mand Voice Recognition System 
($299) combines a sound card 
with voice-print capabilities to 
let you record messages under 
Windows. You use the system 


from Timeworks International 
(Northbrook, IL) by speaking 
naturally to your computer while 
using the Windows V-Command 
library; digitized compression 
uses only 4 KB for each second 
of speech. Timeworks Say It rec- 
ognizes and executes commands 
regardless of variations in voice 
tone and emphasis. 

Phone: (800) 323-7744 or 
(708) 559-1300. 

Circle 1333 on inquiry Card. 


TRAVELERS’ STORAGE v 


A portable storage system that 
plugs into the parallel printer port 


of your PC, the Data Traveler 
DT200EX (from $585) has a ca- 
pacity of 127 or 209 MB. The 
Kingston Technology (Fountain 
Valley, CA) unit has a parallel- 
to-IDE adapter, transfer rates of 
up to 1.2 MBps, a pass-through 
printer connection, an AC adapt- 
er, and a 3-hour battery. A Quick- 
Swap feature enables disks to 
self-configure when they are in- 
serted into the receiving frame. 

Phone: (714) 435-2600. 

Circle 1326 on Inquiry Card. 


EXPAND CAPACITY QUICKLY 

The 551-5200 ($4995) 34-inch 
SCSI-2 drive has a formatted 
capacity of 5.2 GB, an average 
access speed of 9.2 ms, and a 
media-to-buffer data transfer rate 
of 12.17 MBps. The drive, which 
has a magneto-resistive head, is 
from Storage Solutions (Stam- 
ford, CT). 

Phone: (203) 325-0035. 

Circle 1327 on Inquiry Card. 


A NOTEBOOK WITH 
CHOICES » 

The WinBook XP 
notebook com- 
puter ($1999) in- 
corporates the 
SL-enhanced 
486DX4 
75-MHz 
processor 
and a dual- 
scan color screen. 
From WinBook Computer (Co- 
lumbus, OH), the notebook comes 
with 4 MB of RAM (expandable 
to 32 MB), a removable 120-МВ 
hard drive, and your choice of a 
Lexmark or Logitech pointing de- 
vice. Optional 3.3- V L2 cache is 
also available. 

Phone: (800) 468-2162 or 
(614) 481-8041. 

Circle 1328 on Inquiry Card. 


ERGONOMIC MONITOR 
Compatible with Apple and Sun 
SPARC systems, MAG InnoVi- 
sion’s (Santa Ana, CA) MXP17F 
monitor ($1299) has a flat-square 
CRT with an Invar shadow mask 
and an antiglare treatment. Its 
ultrahigh resolution goes up to 
1600 by 1280 pixels noninter- 
laced with refresh rates of up to 
120 Hz and a dot pitch of 0,26 
mm. Advanced Display Calibra- 
tion via an RS-232 control port 
lets you use all the controls with 
a click of your mouse and locks 
out other users so that they can't 
disturb your settings. 

Phone: (800) 827-3998 or 
(714) 751-2008. 


Circle 1331 on Inquiry Card. 


ROBOTS FOR UNIX 


Driverless tape auto-loaders for 
Unix platforms, the Encore Plus 
Robotic Tape Handling systems 
(from $5995) have built-in ro- 
botic-control intelligence. The 
systems work with all Unix sys- 
tems that have a SCSI bus, and 
they support all standard Unix 
tape utilities. From Andataco 
(San Diego, CA), the auto-load- 
ers have backup and archive 


storage capaci- 
ties ranging from 
50 to 100 GB. 
Phone: (800) 
334-9191 or 
(619) 453-919]. 
Circle 1329 
on inquiry Card. 


CREATE A SCSI 


DAISY CHAIN 

The ParaSCSI Plus ultra- 
high-speed parallel-to-SCSI 
adapter ($216) supports up to 
seven daisy-chained SCSI or 
SCSI-2 devices. Compatible with 
any standard port or EPP (en- 
hanced parallel port), the adapter 
has a pass-through to permit con- 
current printing. From Linksys 
(Irvine, CA), the ParaSCSI Plus 
transfers data at 500 KBps; for 
EPP-compliant PCs, the data 
transmission rate increases to up 
to | MBps. 
Phone: (800) 546-5797 or 
(714) 261-1288. 
Circle 1330 on Inquiry Card. 


POWERBOOK BATTERY ASSIST 


A battery-charge extender for all 
100-series Apple PowerBooks, 
the PowerAssist ($69) from New- 
er Technology (Wichita, KS) 
charges batteries in sleep mode 


and extends battery life by up to 
four times when plugged into an 
active PowerBook. The 1%- by 
2%e- by %-inch unit weighs less 
than 3 ounces and has a power 
output of 7.5 V at 1.1 amps. 
Phone: (800) 678-3726 or 
(316) 685-4904. 

Circle 1332 on inquiry Card. 


DATA ACQUISITION 

AND CONTROL 

A data acquisition and control 
module with a serial-port inter- 
face, the JSL11A84 ($259) from 
Jasco Research (Sidney, British 
Columbia, Canada) has 11 ana- 
log input channels with pro- 
grammable X1 or X10 gain on 
four channels. The serial-port 
connection is switch-selectable 
at rates ranging from 300 bps to 
38.4 Kbps, and the module has 
a sampling rate of up to 180 Hz 
for one channel and 16 Hz for 
all 11 channels at 9600 bps. 
Phone: (604) 656-0656. 


Circle 1334 on Inquiry Card. 


SEND YOUR NOTES 
THROUGH THE AIR 


More than a pocket-size text 
pager, AirNote ($349) has its 
own In- 
ternet ad- 


anda 14.4 


Circle 1319 on inquiry Card. 


— 


other car dera qe and SE- 
, letting yeu ua thoes. асаан iei 0 203 “print” video 
| te VER tape: The communication slot accepts 10Base T, 10Base-2, and AAUI Ethernet cards 


dress, so you can receive Inter- 
net messages while you're away 
from the office. From Notable 
Technologies (Oakland, CA), 
AirNote also lets you receive E- 
mail, computer-typed messages, 
and phone messages. You can 
specify the maximum number of 
characters you want forwarded 
to the pager, and you can have 
AirNote Internet messages sent 
to your primary Internet E-mail 
address. 

Phone: (800) 732-9900 or 
(510) 208-4400. 

Circle 1335 on Inquiry Card. 


FAX MODEM WITH 
VOICEVIEW SUPPORT 


An internal multifunction fax 
board, the Connection Pro ($249) 
has built-in support for the Rad- 
ish VoiceView protocol. From 
Digicom Systems (Milpitas, 
CA), the Connection Pro sup- 
ports the Windows sound sys- 
tem and OLE, has full-duplex 
V.32terbo 19.2-Kbps data trans- 
fer, and can send and receive 
Group 3 faxes at speeds of up to 
14.4 Kbps. 

Phone: (800) 833-8900 or 
(408) 262-1277. 

Circle 1336 on Inquiry Card. 


А Contact: Apple Computer, Cupertino, CA, (800) 767-2775 or (408) 996-1010. 
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Whats Hardware 


A SMALL UPS WITH A Lance ATTITUDE 


start at $139. 


Contact: „Рейес Electronics, San Diego, CA, 
(800) 854-2658 or (619) 291-4211. 


SCS! ADAPTER 

A bus-mastered SCSI-2 host 
adapter for VL-Bus systems, the 
BT-445C (3279) from BusLogic 
(Santa Clara, CA) has an on- 
board AutoSCSI Utility and 
dual-floppy support. The menu- 
driven AutoSCSI Utility resides 
in the adapter's BIOS and lets 
you configure the host adapter, 
a SCSI device, and BIOS-related 
parameters. 

Phone: (408) 492-9090. 

Circle 1337 on Inquiry Card. 


REMOTE WINDOWS CONTROL w 
A hand-held programmable re- 
mote control, the PowerControl 
($195) allows you to contro] 
your Windows presentations 
from up to 30 feet away from 
your computer. You can assign a 
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sequence of keystrokes or a 
mouse command to any of the 
buttons on the unit and activate 
complex software functions by 
pushing a button. The SoftMag- 
ic (Waltham, MA) infrared de- 
vice supports packages such as 
PowerPoint, Harvard Graphics, 
and Freelance Graphics. 
Phone: (617) 899-9966, 

Circle 1340 on Inquiry Card. 


PROTECTION FROM STATIC 


A small accessory that installs 
on your computer, UltraStat 
($59.95) continually drains harm- 
ful static from your system and 
from you, according to its manu- 
facturer, UltraStat (Colorado 
City, CO). The company says 
that UltraStat reduces the 10,000 
to 20,000 V of static electricity 
typically emitted by a computer 
screen to less than 50 V. 

Phone: (800) 460-7828 or 
(719) 676-4010, 

Circle 1338 on Inquiry Card. 


INTEGRATE MULTIPROTOCOL 
WORKGROUPS 


The GatorRoute iR router 
($2495) provides simultaneous 
routing of IPX, TCP/IP, Apple- 
Talk, and DECnet protocols. The 
four-port module includes two 
Ethernet ports and expansion 
slots for either two serial ports 


SEPTEMBER 1994 


or one serial and one LocalTalk 
port. From Cayman Systems 
(Woburn, MA), the router’s 
built-in flash memory lets you 
easily upgrade your network 
software. 

Phone: (800) 473-4776 or 
(617) 932-1100. 

Circle 1339 on Inquiry Card. 


A KEYBOARD WITH A TWIST a 
The Select-Ease Keyboard 
($179) from Lexmark Interna- 
tional (Lexington, KY) splits into 
left and right halves, each with 
an inverted-T cursor-key arrange- 
ment. You can change the posi- 
tion of either side of the full- 
function QWERTY keyboard by 
swiveling or symmetrically tilt- 
ing the sides or by completely 
separating them. 

Phone: (800) 438-2468 or 
(606) 232-2000. 

Circle 1341 on inquiry Card. 


FLAT-SQUARE AND 15 INCHES 

The Diamond Pro | 5FS monitor 
($535) from Mitsubishi (Cypress, 
CA) automatically readjusts im- 


age centering, size, and geometry 
when you select nonstandard res- 
olutions. On-screen displays let 
you adjust display-setup param- 
eters through an icon-based, on- 
screen control panel. The 0.28- 
mm dot-pitch monitor has preset 
color-temperature modes, as well 
as a user-definable setting, and 
a microprocessor-based 31.5- to 
64-kHz auto-scan range. PC- and 
Mac-compatible, the Diamond 
Pro has a maximum resolution 
of 1024 by 768 pixels with a re- 
fresh rate of 76 Hz. 

Phone: (800) 843-2515 or 
(714) 220-2500. 


Circle 1342 on Inquiry Card. 


The 2000DS monitor ($439) 
from Optiquest (Walnut, CA) 
includes the company's Opti- 
Green Software, which powers 
down the monitor to a maximum 
energy-consumption level of Jess 
than 3 W when it is not in use. 
The digitally controlled monitor 
adheres to MPR-Il low-radiation 
standards. It senses the local AC 
power supply automatically and 
adjusts to between 90 and 
264 V AC at 50 or 60 Hz 
with a maximum consump- 
tion of 100 W. Maximum 
resolution is 1024 by 768 
pixels noninterlaced with 
a 76-Hz refresh rate and a 
0.28-mm dot pitch. 
Phone: (909) 468-3750. 

Circte 1343 on inquiry Card. 


GAIN NETWORK PRIVACY 

The Oncore Ethernet Private 
Line Card ($1995) is a daugh- 
tercard from Chipcom (South- 
borough, MA) that plugs into 
the company's Oncore Switch- 
ing Hubs. The PLC's continu- 
ous auto-learning capability dis- 
covers all attached network users 
and then filters out any informa- 
tion they are not supposed to re- 
ceive. Users can move from net- 
work to network and from hub 
to hub without losing communi- 
cations. 

Phone: (508) 460-8900. 

Circle 1344 on Inquiry 
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ProtoGen+ NT, a fully integrated visual development work- 
bench that streamlines the development of C and C++ appli- 
cations for Windows and NT, supports Intel, Dec Alpha, and 
Mips processors. ProtoGen+ NT's object-oriented program- 
ming capabilities let you view and select, point and click, or 
drag and drop tool palettes and icons to reach menus, 
screens, and dialog boxes. A live, interactive test mode lets 
you test your application before you generate any code or 
compile the application. MDI support and Visual Coders for 
multimedia, MAPI, and OLE 2.0 are other prime features. 
ProtoGen+ NT is priced at $495. 

Contact: ProtoView Development, Dayton, NJ, 

(800) 231-8588 or (908) 329-8588. 


Сігоію 1271 on Inquiry Card. 


OBJECT-ORIENTED IMAGING 

A suite of object-oriented imag- 
ing development tools for Visu- 
al Basic and Visual C++, KIPP 
(Kofax Image Processing Plat- 
form) ImageControls (from 
$995) makes use of drag and 
drop to reduce the time needed to 
create production-level applica- 
tions. From Kofax Image Prod- 
ucts (Irvine, CÀ), the KIPP Im- 
ageControls package lets you 
add comprehensive imaging ca- 
pabilities to new and established 
line-of-business applications 
even if you have no experience 
in document-image processing. 
Phone: (714) 727-1733. 

Circle 1275 on Inquiry Card. 


PROCESS-IMPROVEMENT 


PACKAGE 


Windows-based process-analy- 
sis and improvement software, 


Optima (single license, $1500) 
incorporates process-mapping, 
modeling, simulation, and re- 
porting capabilities. From Ad- 
vanEdge Technologies (Tualatin, 
OR), Optima allows you to cre- 
ate a model of any process and run 
what-if simulations. 

Phone: (503) 692-8162. 

Circle 1278 on inquiry Card. 


DO SOME REAL-TIME THINKING 


Designed for thinking in real 
time on the computer, Inspira- 
tion for Windows ($129) is a vi- 
sual tool for planning and de- 
veloping ideas. The Rapid Fire 
feature lets you quickly type 
related ideas into one symbol; 
the software then creates linked 
multiple symbols. The Point & 
Type feature pops a symbol 
around a random idea you have 
typed to hold it until you are 
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ready to work with it. An out- 
line view provides organization 
and writing capabilities. The vi- 
sual tool is from Inspiration Soft- 
ware (Portland, OR). 

Phone: (503) 245-901 1. 

Circle 1276 on inquiry Card. 


PUBLISHING-PRODUCTIVITY 
PROGRAM 

A program for creating greeting 
cards, banners, calendars, signs, 
and stationery, PrintMaster Gold 
CD Bonus Pack ($79.95) pro- 
vides verbal assistance via an 
audio interface. The MicroLogic 
Software (Emeryville, CA) CD- 
ROM can print PCX, TIFF, GIF, 
CGM, WNF, and BMP graphics 
in 24-bit color. 

Phone: (800) 888-9078 or 
(510) 652-5464. 

Circle 1279 on Inquiry Card. 


A WORKSHOP FOR MULTIMEDIA 
The Multimedia Workshop 
($79.95) from Davidson & As- 
sociates (Torrance, CA) contains 
writing and video workshops to 
let you create multimedia pre- 
sentations and published docu- 
ments. The program's four mul- 
timedia libraries encompass 
photos, QuickTime movie clips, 
clip art, and sound effects and 
music. 

Phone: (310) 793-0600. 

Circle 1282 on Inquiry Card. 


UPS-MONITORING SOFTWARE v 
PowerEdge NetServer($199) from 
CompuSci (St. Louis, MO) mon- 
itors any UPS and, in an orderly 
way, shuts down yourcomputer's 
operating system before the UPS 
battery reserve 

is exhausted. p 
Compatible | 
with NetWare, 
SCO Unix, | 
OS/2, DEC | 
Alpha OSF, 

and HP-UX, | 
PowerEdge 

NetServer 
allows mul- 


tiple systems to be supported by 
a single UPS without the need 
for additional hardware. A status 
screen monitors UPS data, such as 
battery time remaining, battery 
voltage, charge status, and line 
voltage. 

Phone: (314) 343-5022. 

Circle 1277 on inquiry Card. 


FINANCIAL TOOLS 

The Mathematica Finance Pack 
($395) helps finance profession- 
als to analyze numerical and sta- 
tistical data, optimize mathe- 
matical models, display data 
graphically in 2-D and 3-D, and 
create animations. From Wol- 
fram Research (Champaign, IL), 
the Finance Pack is designed to 
solve problems in areas such as 
interest rates, bonds, cash flow, 
options, and finance-calendar 
functions. It's available for the 
Mac, Windows, and the X Win- 
dow System. 

Phone: (800) 441-6284 or 
(217) 398-0700. 

Circle 1280 on inquiry Card. 


EXPENSE REPORTS CUSTOMIZED 
The Expense It for Windows 
program ($129.99) manages ex- 
pense accounts for business trav- 
elers by providing customizable 
expense reports, rapid-receipt en- 
try, foreign-currency conversion, 
and complete management and 
reconciliation of expense ac- 
counts. From On the Go Soft- 
ware (San Diego, CA), the pro- 
gram can consolidate the reports 
to include only the days that you 
incur expenses. 

Phone: (619) 546-4340. 

Circle 1281 on inquiry Card. 
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CADD TRADITION 


. AS495 professional-level 2-D design and 
drafting program, Visual CADD works 
In Windows, so you can customize it 
through a macro language or any stan- 
dard Windows programming la 

| such as Visual Basic or C++. Visual 
CADD's intuitive interface ís based on 


CARRYING ON THE GENERIC | 


design tools located in familiar, санабай 


INTEGRATE ON THE NEWTON 
Developed for the Newton, Tap- 
Works ($1 19) integrates text pro- 
cessing, spreadsheets, drawings, 
and graphs into a single applica- 
tion. The Avail Technology (Sun- 
nyvale, CA) software improves 
the effectiveness of any document 
that you want to fax, print, beam, 
or mail from your Newton and 
provides WYSIWYG formatting. 
Phone: (408) 730-6855. 

Circle 1283 on Inquiry Cerd. 


MULTISERVER AUDITING 
A Windows-based multiserver 
auditing tool for NetWare, Au- 
ditWare ($595 per server) pro- 
vides a look and feel similar to 
that of the NWADMIN NetWare 
4 tool. From Preferred Systems 
(West Haven, CT), the version- 
independent tool has cross-serv- 
er query ability for NetWare 2.1, 
2.2, 3.x, and 4.x. The ver- 
sion-aware viewer allows [ 
the simultaneous auditing 
of multiple servers, re- 
gardless of the version of 
NetWare each is running. 
Phone: (800) 222-7638 
or (203) 937-3000. 

Circle 1286 

on inquiry Card. 


EASY BAR CODE PRINTING | 


A collection of bar code В 
soft fonts, On-Tap/DOS | 


(from $295) lets you print more 
than 13 different types of bar 
code symbologies and subsets. 
Available in a networked ver- 
sion, On- Tap/DOS lets you print 
the codes from within your ap- 
plications. [Integrated Software 
Design (Mansfield, MA) pro- 
duces the software. 

Phone: (508) 339-4928. 

Circle 1298 on Inquiry Card. 


INVESTMENT TRACKER v 

Fundwatch Plus for Windows 
($39) from Hamilton Software 
(Englewood, CO) has a spread- 
sheet-like tracking system that 
lets you maintain price data for 
investments at weekly or longer 
intervals. The software automat- 
ically incorporates dividend and 
distribution information. Flexi- 
ble tracking and analysis meth- 
ods let you directly compare a 


locations; two-letter commands; and large drawing 
areas that are not obstructed by dialog boxes. Able to read and write Generic CADD GCD and 
AutoCAD DWG files, Visual CADD imports and exports data via DXF to share files with other CAD, 
CAM, and CAE software. The software features tracking and OLE 2.0 technology. 
Contact: Numera Software, Seattle, WA, (800) 956-2233 or (206) 622-2233. 
Circle 1272 on Inquiry Card. 


variety of investments and mar- 
ket indexes and identify the best 
times to buy and sell. 

Phone: (800) 733-9607 or 
(303) 795-5572. 

Circle 1292 on Inquiry Card. 


EDITING UTILITY 

A Windows utility that lets you 
cut any screen and deposit data in 
a customized file for reassembly, 
SuperCut ($79.95) is designed for 
the creation of multimedia and 
desktop publishing presentations. 
From Pacific Micro (Mountain 
View, CA), SuperCut also has fea- 
tures for general editing functions 
for applications such as word pro- 
cessors and graphics programs. 
Phone: (415) 948-6200. 

Circie 1287 on Inquiry Card. 


TEE QA 

An automated software- 
ДЇ quality system for conduct- 
ing comprehensive QA and 
testing of applications de- 
veloped using Powersoft's 
PowerBuilder, PowerRun- 
ner ($2850) employs Pow- 
ersoft's standard Power- 
| Builder API. From Mercury 
Interactive (Santa Clara, 
CA), PowerRunner enables 
| test reusability. 

Phone: (408) 987-0100. 

| Circle 1289 

! on Inquiry Card. 
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Software Update 


Technologies (San Diego, 
CA), is easier to integrate 
with third-party software, has 
a new API, and provides ad- 
ditional structured RDBMS 
indexing support. From 
$12,000. 

Phone: (619) 625-7900. 
Circle 1303 on Inquiry Card. 


FilePower MultiFiler/Finder 4.0, 
Optika (Colorado Springs, 
CO), adds OCR for automatic 
indexing; full text-retrieval 
and keyword-searching capa- 
bilities; multiple annotation 
features; internationalization: 
Oracle SQL database support; 
and multiple-page display. 
From $450. 

Phone: (719) 548-9800. 
Circle 1304 on inquiry Card. 


Minitab Statistical Software for 
Windows 10, Minitab (State 
College, PA), includes new 


sis and statistical capabilities; 
and adds 3-D graphics, fully 
implemented DDE, and a ses- 
sion window that you can edit 
to generate reports from with- 
in the statistical package. 
$895. 

Phone: (814) 238-3280. 
Circle 1305 on Inquiry Card. 


Alon Development System 6.4, 
Trinzic (Palo Alto, CA), im- 
proves development produc- 
tivity on GUI workstations 
and integration in client/serv- 
er environments. $9000 for 
the Windows and OS/2 Pre- 
sentation Manager version. 
Phone: (415) 328-9595. 
Сігсіе 1308 on Inquiry Card. 


SQL Windows 5.0, Gupta (Men- 
lo Park, CA), adds QuickOb- 
jects, workgroup integration, 
and the SQL Windows Com- 
piler. $3395. 

Phone: (415) 321-9500. 
Circle 1307 on Inquiry Card. 


MainMenu 


ALPHA DEBUGGER 


TotalView (single-user license, 
$975), a source-level debugger 
from BBN Systems and Tech- 
nologies (Cambridge, MA), is 
available for DEC's Alpha AXP 
RISC workstation running the 
OSF/1 operating system. With 
TotalView, you can simultane- 
ously view and debug all aspects 
of your applications, as well as 
debug applications that run on 
multiple workstations. 

Phone: (617) 873-2634. 

Cirote 1288 on inquiry Card. 


DOCUMENT MANAGEMENT AID 
With View Pro (from $395), you 
can simultaneously view, anno- 
tate, and mark up documents re- 
gardless of their original size and 
file format; document notes are 
automatically updated, and all 
comments and changes are linked. 
From The van der Roest Group 
(Santa Ana, CA), View Pro's vec- 
tor support includes AutoCAD, 
CADkey, and CADAM. Its raster 
support includes TIFF, CALS, 
and PCX. 

Phone: (714) 542-2201. 

Circle 1301 on Inquiry Card. 


MANAGE THE ISSUES 
Issue- and problem-tracking soft- 
ware for Windows, Issue Man- 


E. GRAPHICAL VOICE SYSTEM FOR VISUAL BASIC 


A voice and telephony integration package for Visual Basic, VBVoice is a complete graphical 
voice-application design tool. VBVoice creates a graphical environment in which you can design, 

| develop, and test interactive voice systems within Visual Basic. The VBVoice/Tapi extension to the | 
= system allows you to recompile all existing 

“Î VBVoice applications to use any telephony 
interface card that has a Tapi-compliant 
driver. For demanding applications, you 

| can write code to respond to Tapi events 


ager ($49.95) provides a way for 
you to track issues, note their 
progress, and record when an is- 
sue is closed. Prom Winnovation 
(Ft. Collins, CO), Issue Manag- 
er tracks problems such as soft- 
ware bugs, maintenance requests, 
and quality-control support. 
Phone: (303) 226-8682. 

Circle 1293 on Inquiry Card. 


DEVELOP CLIENT/SERVER 
APPLICATIONS 

ObjectPro ($2995 per seat), an 
object-oriented development 
tool, is designed for program- 
mers building client/server ap- 
plications that have business 
objects programmed into them. 
All application components are 
stored as objects, so developers 
can take advantage of the bene- 
fits of inheritance and special- 
ization throughout their appli- 
cations. The Trinzic (Palo Alto, 
CA) software's interface lets you 
access and update a wide vari- 
ety of databases. 

Phone: (415) 328-9595. 

Circle 1299 on inquiry Card. 


SOURCE CODE COLLECTION 

À compilation of Mac source 
code and utilities on CD-ROM, 
Apprentice ($35) has working ex- 
amples of applications, control 
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Pricing for VBVoice/Tapl starts at $395; a 
fax option is $295. 

Contact: Pronexus, Carp, Ontario, 
Canada, (613) 839-0033. 

Circle 1273 on Inquiry Card. 


panels, extensions, utilities, and 
more. Apprentice is from Ce- 
lestin (Port Townsend, WA). 
Phone: (206) 385-3767. 

Circle 1290 on inquiry Card. 


WINDOWS NT MAKES 
THE UNIX CONNECTION 


The eXceed/NT 32-bit X Win- 
dow System server software pack- 
age ($545) for Alpha- and Mips- 
based PCs enables you to use 
Windows NT to connect to and 
display network-based Unix/X 
and/or VMS applications simul- 
taneously in windows on your 
desktop. The software is from 
Hummingbird Communications 
(Palo Alto, CA). 

Phone: (415) 617-4560. 

Circle 1291 on Inquiry Card. 


DIAGRAM YOUR DATABASE 


A reverse-engineering and doc- 
umentation application for Ora- 
cle 6 and 7 databases, Database 
Illustrator (from $100) uses table, 
column, and constraint informa- 
tion stored in the data dictionary 
to produce an entity-relationship 
diagram with automatic entity 
layout and relationship routing. 
The application is from Ray Ont- 
ko & Co. (Richmond, IN). 
Phone: (317) 935-4283. 

Circle 1296 on Inquiry Card. 


| Software Update B 


IDL 3.6 for Windows NT and 
Power Macintosh, Research 
Systems (Boulder, CO), im- 
proves its user interface, en- 
hances its numerical analysis 
and data handling, and adds 
new plotting techniques. 
$1500. 

Phone: (303) 786-9900. 
Circle 1310 on Inquiry Card. 


Multimedia ToolBook 3.0, 
Asymetrix (Bellevue, WA), 
adds over 200 enhancements, 
including increased produc- 
tivity, improved applications 
performance and text capabil- 
ities, better user interfaces 
and database support for ap- 
plications, and comprehensive 
multimedia features. $895. 
Phone: (206) 462-0501. 
Circle 1314. on Inquiry Card. 


SuperOffice 3.0, SuperOffice 
(Bedford, MA), offers calen- 
dar sharing between execu- 
tives and secretaries and 


group scheduling: interoffice 
E-mail; built-in PaperClip 
document imaging to let you 
link any type of document to 
a specific account; access to 
corporate databases; and 
linkups to employees in the 
field. From $295. 


Phone: (617) 275-2140. 
Circle 1306 on inquiry Card, 


askSam for Windows 2.0, 
askSam Systems (Perry, FL), 
adds a spelling checker, mul- 
tiple fonts in the report writer, 
searching over multiple files, 
hypertext links, superscripts 
and subscripts, additional im- 
port filters, and an optional 
OCR module to scan text di- 
rectly into an askSam data- 
base. $149.95; OCR module, 
$99.95. 


Phone: (904) 584-6590. 
Circle 1317 on Inquiry Card. 


I йү, 


rag 
ег. 
Fil i 


7 - 
Fu | 


Dial By Modem 1-800-365-4636, Press return until you get a prompt 
At Username, enter JOINDELPHI. At Password, Enter BTE949 


Offer applies for new members only. A valid credit card ts required for immediate access. 
Other restrictions apply. Complete details are provided during the toll-free registration 


Attention Current Internet Users: See what DELPHI can offer youl Stock quotes, Grolier's Encyclopedia, 


newswires, and hundreds of other services are Just a few keystrokes away. Telnet to deiphi.com and enter the 


username and password above for a free trial. 


Circle 88 on Inquiry Card. 


DELPHI is the only major online service 
to offer you full access to the Internet. 
And now you can explore this incredible 
resource with no risk. You get 5 hours 
of evenine/weekend access to try it out 
for free! 

Use DELPHI's Internet mail eateway to 
exchange messages with over 20 million 
people at universities, companies, and other 
online services such as CompuServe and MCI 
Mail. Download proerams and files using 
FTP or connect in real-time to other 
networks using Telnet. You can also meet 
people on the Internet. Internet Relay 
Chat lets you "talk" with people all over the 
world and Usenet News is the world's 
largest bulletin board with over 4500 topics! 

To help you find the information 
you want, you'll have access to powerful 
search utilities such as "Gopher; "Hytelnet" 
and “WAIS.” If you aren't familiar with these 
terms, don't worry; DELPHI has hundreds of 
expert online assistants and a large collection 
of help files, books, programs, and other 
resources to help get you started. 

Over 600 local access numbers are 
available across the country. Explore DELPHI 
and the Internet today. You'll be amazed by 
what you discover. 


DELPHI 


INTERNET 


Questions? Call 1-800-695-4005. 
Send e-mail to INFOadelphi.com 


iE] Software 


Type wd Be: МІ 


m соон чт 
TO YOUR SPREADSHEETS 


A joint effort from Wessex and Environmental Systems Re- 
search Institute, First St. mapping software includes the 
core data from the U.S. Census Bureau, ArcView 2 software, 
and a set of 22 CDs with geographic and demographic data. 
ArcView provides GIS technology; desktop mapping; multi- 
media; and data-analysis tools, such as DBMSes, business 
graphics, and spreadsheets. First St. retails for $1995. 
Contact: Wessex, Winnetka, IL, (800) 892-6906 or 


(708) 501-3662. 
Cirole 1274 on inquiry Card. 


TWO BEATS BEYOND A PIM 
Using a concept called the Con- 
ducting Platform, SuperConduc- 
tor ($99) allows you to organize 
your computers and information 
around the people (or companies 
or subjects) you ordinarily inter- 
act with rather than around your 
applications. You work from a 
central screen and six dependent 
screens to create a record for 
each person; then you organize 
all of a certain person's infor- 
mation—including documents— 
directly under that person's rec- 
ord. SuperConductor is from 
Four Corners Development (Sher- 
man Oaks, CA). 

Phone: (310) 780-3835. 

Circie 1295 on Inquiry Card. 


REMOTE ACCESS GOES LOCAL 

Takelt ($139.95) from G’ Vosay 
(Provo, UT) provides access to 
your network files when you're 


away from the network. The 
software creates and maintains 
an electronic briefcase on your 
local hard drive; the briefcase em- 
ulates your network and allows 
you to access the files as if they 
were on the network, with iden- 
tical drives and directory paths. 
Takelt automatically synchro- 
nizes your files when you return 
them to the network. 

Phone: (801) 374-1623. 

Circie 1294 on Inquiry Card. 


BATCH TILES 

With Batch It ($199) from 
Gryphon Software (San Diego, 
CA), you can color-correct an 
on-screen digitized video clip by 
dragging the entire movie onto 
a color-correction tile instead 
of correcting it frame by frame. 
Once the movie is on the tile, the 
batching process begins. For two 
tasks, you connect the appropri- 
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ate two tiles via a connector. The 
Mac software ships with 30 tiles. 
Phone: (619) 536-8815. 

Circle 1297 on Inquiry Card. 


NETWORK MANAGEMENT 
FreedomView NMS ($395) uses 
SNMP to manage Ethernet net- 
works running under Windows. 
The software can diagram net- 
work topology, depicting differ- 
ent device types with built-in 
or user-defined icons, and it can 
automatically detect devices and 
create a network map, selecting 
icon types based on device queries. 
From Compex (Anaheim, CA), 
FreedomView NMS can poll de- 
vices at user-defined intervals 
and create event filters that trig- 
ger custom functions. 

Phone: (714) 630-7302. 

Circle 1286 on Inquiry Card. 


ENTRY-LEVEL SPICE 

A 32-bit analog and mixed-signal 
circuit-simulation system that 
employs Win32s extensions, 
ICAP4/Lite ($595) is based on 
ICAP/4Windows. From Intusoft 
(San Pedro, CA), ICAP4/Lite al- 
lows unlimited-size circuits; per- 
forms AC, DC, transient, and 
temperature analyses; and in- 
cludes an integrated schematic 
entry program that produces a 
complete SPICE netlist. 
Phone: (310) 833-0710. 

Circte 1300 on Inquiry Card. 


20 VOLUMES ON A DISC 

A single-disk CD-ROM (from 
$1300) provides the full 20 vol- 
umes of the McGraw-Hill Mul- 
timedia Encyclopedia of Science 
& Technology as well as the 
complete fifth edition of the Mc- 
Graw-Hill Dictionary of Scien- 
tific and Technical Terms. From 
McGraw-Hill (New York, NY), 
the Windows-based CD-ROM 
uses Online Computer Systems' 
Opti-Ware search-and-retrieval 
technology. 

Phone: (212) 337-5961. 

Circle 1302 on Inquiry Card. 


Software Update 


Sculpt 4.0, Byte by Byte 
(Austin, TX), features a new 
user interface; free-form mod- 
eling tools, such as b-spline, 
Bézier spline, and NURBS; 
and native support for Power 
Macs. From $1995. 


Phone: (512) 795-0150. 
Circle 1315 on Inquiry Card. 


Collage 2.0, Specular Interna- 
tional (Amherst, MA), sup- 
ports the Power Mac and 
CMYK image files, is Power- 
PC-native, and has increased 
image sizes and an improved 
user interface. $395. 

Phone: (413) 253-3100. 
Circie 1309 on inquiry Card. 


Air Serles 2.75, Spry (Seattle, 
WA), enhances installation, 
Telnet, mail, and news and 
adds PPP Windows Dialer 
and Mosaic. From $149. 
Phone: (800) 777-9638 or 
(206) 447-0300. 

Circle 1312 on Inquiry Сага. 


OPN:Office 7.3, OPN Systems 
(Fort Wayne, IN), includes a 
GUI that supports X Window 
System terminals and PCs 
running an X terminal-emu- 
lation package; adds a docu- 
ment-tracking system; and 
comes with PC Companion, 
OPN:Style, and OPN:World 
gateways. From $125 per 
seat. 

Phone: (800) 676-1177 or 
(219) 455-2758. 

Circle 1313 on Inquiry Card. 


Catalog On Disk for Windows 
2.30, Curtis Software (Tor- 
rance, CÀ), adds support for 
CD-ROM and the ability to 
distribute catalogs over dial- 
up services. From $1795. 
Phone: (310) 320-2451. 
Circle 1314 on Inquiry Card. 


URGENT—YOUR INPUT NEEDED 


Dear Reader— 


The BYTE State of the Art section is devoted to delivering in-depth information about specific topics in computing on a monthly 
basis. Early next year, the State of the Art section will cover the technologies and strategies involved with Digital Video. 

To ensure that our coverage is in tune with your needs, we request that you fill out the following questionnaire and fax it 
back to us. It will tell us about your needs and interests, and help us focus our coverage of Digital Video to best address your 
concerns. Please take a few minutes to fill out this form and fax it back to us. 

Of course, questionnaires such as this are necessarily limiting. If you’d like to see other areas covered, or if you want to 
teil us your ideas about video on the desktop, please contact one of the SOTA section editors at the following E-mail addresses. 


Thank you. 

Bob Ryan, b.ryan @ bix.com 

Russ Kay, russellk @ bix.com 
Scott Wallace, swallace 8 bix.com 


Digital Video - 


Please rate your interest in the following technologies 
and applications. 


Not at all interested Extremely interested 


1 2 3 4 5 
———— — 


| 


Videoconferencing 

Video production for broadcasting 
Industrial video production 
Training videos 

Electronic publishing 

Whiteboard applications 

3-D data visualization 

Other - please specify 


pression Schemes and Codecs 
Captain Crunch 
MPEG 1 
MPEG 2 
JPEG 
Cinepak 
Moti VE 
Fractal compression 
Huffman coding 
Other - please specify 


wm mmwuMENE: NE RE NINE 


Standards 

| Indeo 

" MWave 

= Windows DSP Manager 


a VCOS 
[| QuickTime 


E H.261 
C] Px64 


a Other - please specify 


Transmission Technologies 
[ 1 Switched LANs 
n Full-duplex Ethernet 
|_| FbDi/CDDI 
[ ] Fast Ethernet 
ж. ISDN/Switched-56 

| ATM 

| Other - please specify 


Comments: 


ABOUT YOU (OPTIONAL) 
Name 

Title 

Company 

Phone 


E-mail address 


FAX the completed form (without a cover sheet, please!) to 
(603) 924-7620. If you don't have access to a fax, you can 
photocopy the form and mail it to: 


BYTE SOTA Survey 

c/o Market Research Dept. 
One Phoenix Mill Lane 
Peterborough, NH 03458 
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The Solution To Your 


plication 


Requirements 


Quatech, Inc. manufactures a variety of 
communication, data acquisition, 
PCMCIA, and control products for the 
IBM PC/XT, PC/AT, PS/2, notebook 
and compatible systems. We are com- 
mitted to providing our customers with 
quality products, exceptional service 
and support, and competitive prices. 


COMMUNICATION adapters 


meet asynchronous, synchronous, 
serial, and parallel communication 
requirements with protocols such as 
RS-232, RS-422, RS-485, Current 
Loop and IEEE-488. Intelligent and 
coprocessor adapters are also available. 


DATA ACQUISITION products 
add analog to digital, digital to analog 
conversions and digital I/O capabili- 
ties in 8 to 16-bit resolution. Other 
boards provide the capabilities 
for digital multimeters, digital fre- 
quency synthesizers, arbitrary wave- 
form synthesizers, and IEEE-488 
GPIB interfaces. 


PCMCIA Internal Interface Adapt- 
ers support Type I, П and III memory 
and I/O cards. Quatech's Digital I/O, 
EPP Parallel Port, FAX/Modem, 
Serial RS-232, RS-422, and RS-485 
I/O cards give you maximum flex- 


ibility for your application. The Solid 
State Memory Card Drive supports 
Type I PCMCIA FLASH and SRAM 
memory cards. 


Call today for more information and 
a free catalog on our complete line of 
Communication, Data Acquisition, 
PCMCIA, and Industrial I/O products. 


800-553-1170 


Foreign Distributor 
Inquiries Welcome 


662 Wolf Ledges Parkway, Akron, OH 44311 


Quatech, Inc. Made in the U.S.A. Phone: (216) 434-3154, Fax: (216) 434-1409 BBS: (216) 434-2481. Intemational: Australia/Interworld Electronics & 
Computer 61-3-563-5011, Belgium and Luxembourg/ACAL NV/SA 32-27-205983, Canada (Western)/Interworld Electronics 800-663-6001 (Toronto office 
800-465-0164), Denmark/Jes Rasmussen Aps. 45 4281 6838, England/Diamond Point International 44-634-722-390, Finland/Lab Hi-Tech OY 358-0-682- 
1255, France/Elexo 33-1-69302880, Germany/Jupiter Etectronic Systems GMBH 49 61 8175041, Hong Kong/Brio Technology Ltd. 852 581 1111, India/ 
Computaccount 91 11 224 5159, Israe/RCM Ltd. 972-3-6487885, Italy/N.C.S. Computer Italia 39 331 770016, Korea/Sam Boo Systems 82-2-135-280, 
Netherlands/ACAL Auriema 31-40-502602, Singapore/Bliss Services Pte Ltd. 65-338-1300, Saudi Arabia/Integrated Computer Operations 966 3 895 
1827, South Africa/Eagle Technology 27 21 234943, Spain/Santa Barbara SA 34 3 418 81 16, Sweden/Systec 46 13 1101 40, Switzertand/Technosoftware 
41 64 519040. IBM PC/XT, PC/AT and PS/2 are registered trademarks of the IBM Corporation. All other trademarks are of their respective companies. 


——— m CO ile 133 on Inquiry Card (RESELLERS: 134). 


Mail Order 

The latest offerings from 
vendors supplying 
products of all leading 
manufacturers at extremely 
competitive prices. 


232 


BUY IT THROUGH [i 


Hardware/Software Showcase 


This categorized four-color display 
section makes it easy to find 
Hardware and Software products from 
a wide variety of manufacturers 

and suppliers. 


257 


From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 


260 E 
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68MB max. € 340MB hard drive V.42bis data compression и Includes QuickLink 11 


€ VESA local bus video € Preinstalied MS-DOS and | 
Windows € Energy Star certified € Internal 2400/9600 


software e 5 year warranty, made in USA 
emphasize ө” Low cost upgrade to V.34" 
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IBM ThinkPad" 
500 
50MHz subnotebook . 


AST. 


Aah | pem 
Kena st 


WHY SETTLE | 


v^ 48651.С2 50/25 Mhz CPU ! P! | 

v/ 4MB RAM Std., 12MB Max. = ES g 2 y 

w 85MB or 170MB hard drive F wa 0 З AST Advantage! 

v^ 1) Type Il PCMCIA slot 100MHz desktop computer 
v'Keyboard-integrated — C DW? | e IntelDX4™ 100MHz CPU ә 8MB RAM standard 
TrackPoint Il pointing device € 540MB IDE hard drive € 1MB video RAM 

#/ One year international warranty, e internal 9600 bps voice/data/fax modem 

24 hr/7 day toll-free assistance SERVICES YOU [ • Software bundle: MS-DOS, Windows, Lotus 
ThinkPad 500 w/85MB HD Un 39402 | | vui А ao кка; 
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"Mule" Multiple 
protocol choice 
solutions 


When it comes to products that help your system 
grow, choose Corollary. As leading technological 
innovators, we set standards worldwide. 

Take for example our C-bus® multiprocessor 
architecture. Or our multiprotocol communications 
servers and our complete line of intelligent I/O 
multiport subsystems, such as the new 8-port 8x1DC 
with ара capabilities like surge protection and 
115.2 kbps at a low price of $525. 

Count on Corollary for balanced, reliable solutions 


CNS-1600 С that add power, a rms | and flexibility. 
Connection Stati mn rat For more information on how to solve your 
Ethernet-based terminal server | system’s growing l 
with 16 serial ports ai i) demands, call C OI.OLL.AT« Y 


In USA 714-250-4040 Fax 714-250-4043 
See us at Booth #374 In Europe +32-3-825-37-94 
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Circle 299 on inquiry Card (RESELLERS: 300). 
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REMOVABLE STORAGE 


FEATURING 


n6SMOVADLE 
TECHNOLOGY 


3.5" 270MB & 105MB 
5.25" 44MB, 88MB & 200MB 


| Removable Hard Disk Drives 
* All drives ace barkword compatible wih the same form 
B = Two year warranty ол пй буе; 
| 3.5" Removables Internal 
a DAL. 
27048 106. 13 ym 
B 105MB ЧЫ 14 5m 
27048 МУ 135m 
| 5.25" Removablos 
| 4AMB УУ т 
| mass 20m 
20048 SCS), т 
Cartridges 


External 


internal 


Y0948/2/098. _. 
а TONE 


FAX /MODEMS 


Megahertz 
PCMCIA 2.0 Dato/ fox 
XML 14 400bps FAL Mader Т Hi "vod 17... 5229/5258 
REW 1440s TU edem draci connec и serio coer сна. 5306 


USRobotics 
Weit 14,000 Fax, POM. _ $200 
foutu 14,080 Fox, Dori 9 
Sirine 14,000 Fx, ытай. sn 


[P medida meni EPA Coo S reunion 
RUGS E+, 14" 28 dp, 1024768 MEG 77 He a» SHI 


MONITORS 


STANDARD! 


E 100% GUARANTEED 
Memory Guaranteed - 100% 
pp in form, fit t function 
All сте user installable, - 
installation instructions included 
with most memory products 

FAEE SUPPORT 
Free technical support & direct dini 
lines for immediate response 

la SPECIAL PRICING 
Government & educational pricing, 
special volume pricing 

PLUS. 
Overnight delivery available 
No surcharge on credit cards 
Corporate PO's, APO/FPO's welcome 


DON'T SETTLE 
FOR LESS! 


TOLL FREE FROM USA û CANADA 
| 800-706-9866 
INTERNATIONAL ORDERS 


714-448-7750 


= FAA ORDERS 
714-448-7760 
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Monday - Friday, Tom-5pm, Р.5 Т. 
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C, C++ and BASIC programmers, 
now you get much more than 
xBase compatible DBMS power. 


/ housands of programmers have to program under Windows. But with And get multi-platfo rm portability. 
already discovered how to get dBASE, our new CodeControls, you can simply 


FoxPro and Clipper compatibility with ‘Point & Click' to design data entry 
their favorite language and hardware windows for date, numeric, and 
platforms. For example, one customer character information-formatted just 
has C programs running on PC and Sun the way you want it. 

workstations sharing data with 


concurrently running FoxPro for NEW -Data-aware controls 
Windows applications. | Introducing CodeTranslator 3.0 | 


Our new custom controls are 


Once your reports are designed under 
Windows, you can generate correspond- 
ing source code. Use this source code to 
launch reports under DOS, Macintosh, 
Windows, NT, OS/2 or UNIX. 


You see, CodeBase technology is data-aware, so now you can easily Now you can automatically translate 

simply the best way to add multi-user build a scrolling list box that's tied to a Clipper, dBASE, and FoxPro code into 

xBase compatible DBMS power to C, data file, or look up matching combo C++. Turbo-charge critical xBase 

C++, Basic or Pascal. box entries-even as the user types. applications, port to new operating 
systems, and gain the flexibility of C++. 


You still gain speed & small size 


Introducing CodeReporter 2.0 CodeTranslator keeps your variable 
CodeBase users really appreciate our oe ; 


names and uses the CodeBase++ 


small executable size. Unlike SQL CA eem per pem ERSTE ee Ee library-making the translated code 
deinen аа | easier for you to read and maintain. 


engines which are a Meg or so in size, : 
CodeBase 5.1 EXE's can be as small as [ж —7 

45K! You'll also like the speed-with Î Atlas гаа 
our Intelligent Queries you get the | 
execution speed of C plus stunning 4 À 
query performance from our smart use $f пыш Eo 
of available index information. Lis att = : 


Now formatted data entry in Е т =- — 
Windows is as easy as point б click! EEE EM Bu One 
Experienced Windows programmers е E new ў 4 2.0 с p y 9 

Д с interactive x Base report writer. е designed т 
know formatted data entry 15 difficult with developers in mind, but end-users will love it. Get Two FREE b 
E - —— = i , Now when you buy any one of our xBase 
Cr eate a wide variety of reports compatible library products: CodeBase, 
—visually, easily, and instantly. CodeBase++, CodeBasic or CodePascal 
(for the language of your choice), you'll get 
both the new CodeReporter 2.0 AND the 


new CodeControls 2.0 absolutely FREE 
-for a limited time only. 


Use CodeReporter's new Instant 

Report Wizard to create a report-in an 
instant. To refine your report, simply 
drag and drop report objects-for data, 


totals, text aphi ing th 
лий нура tS, To Order Now Call 


Easily build report queries using our 403-437-2410 


Fn calculator-style expression builder. 
Introducing the new CodeControls, a unique Then get your reports lightning fast Unconditional 60-Day Money-Back Guarantee 


set of data-aware custom controls. Now simply 
SEQUITER 


drop them into your Windows applications via through the built-in Intelligent Query 
SOFTWARE INC. 


FAX 4034362999 
UK Tel. +44-81-317-4321 


РО. Box 575 Nawmatrket NH 03857-0875 
Q1994 Sequitec Software inc. All rights reserved. CodeBase. CocleBose++. CodeBasic. CodePascal. CodeReporter, & CodeControk are trademarks of Sequiter Sofware inc. A other product names оге trademorks of that respective companias, 


your favorite visual interface builder. Technology. 


Circle 306 on Inquiry Card. 


DATALUX 


Databricikc 


The newest addition to Datalux's family of space-saving computer products! This E E 
im Akg unit measures only 26x 12x5cm (10"x5x2"], yet is powerful —486SX to 486 ЕШ 
DX2/66 with local bus video. Intended for situations where space saving is most important, ~ 


i it provides a rugged, portable, flexible PC solution, bridging the gap between a laptop and a 
desktop PC. Databrick drives both VGA, Datalux LCD and Touch LCD monitors, making it ideal for 

1 institutional, presentation, vehicle, machine control and POS systems. It can be configured as a diskless 
unit (booting from flash memory or from a network) or a stand-alone system with hard disk, powerful 
enough for today's CAD or desktop publishing programs Hinged lid is removable. 


| | Orders ar and Information: on: 1 800-L -DATALUX | 


LCD Monitors ^ ccu Keyboards 
Datalux stand-alone monitors are avail- «- The popular | Ока desk 
able in both | 8 kg desk/wall (which and 4kg portable 
folds for portability) and 2.7 kg mobile/ eee flat models save 
industrial, 64-grey shade, mono or 256 p=: L 60?6 of the 


color DUAL SCAN versions Both are =, NE normal desk 
9 4" diagonal 640x480 VGA and can Ж C art space, with full- 
[| be fitted with optional touch screen with integrated touch F travel, tactilly responsive keys Footprint is only 
controller. The mobile/industrial unit (pictured with swivel 28xl6cm (11x6'), but the 100 keys have 
mount] is ın a rugged aluminum housing with sealed — standard left-to-right spacing Both models 
front bezel and controls. All models plug directly into the аге XT/AT/PS2 compatible and are available in 
many languages. 


Databrick or are supplied with a | 6-bit ISA bus controller 


Lu 
4 "eL I v 


Desk/W/all Package 

The Databrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen in a single unit. Any combination of 
options may be ordered. When folded or 

mounted on a wall, this 4 kg unit measures only 
29х24х11ст (4,5x9,5x1 I") and is rugged enough 
(О survive as a touch system in harsh environments 
such as kitchens or factories. 


DATALUX Corporation Datalux international, LTD 

155 Aviation Drive Euro House 

Winchester, VA 22602 Curtis Road, 11 Otd Water Yard 
Phone (703] 662-1500 Dorking, Surrey, UK RH41EJ 
Fax (703) 662-1682 Phone 306-876718 


American Made 
Space-Saving Computer Products Fax 306-876742 


Circle 192 on Inquiry Card. 
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With Backpack's unique printer port connection, 
family support has never been easier. 


Adding additional storage to your IBM directly to the backpack drive, you don't have 
compatible, laptop or notebook has never а to disrupt your print operations. With the 
been easier. The backpack? family of no-siot | backpack family of diskette, hard, tape or 
drives plugs directly into your parallel CD-ROM drives, you can easily transport 
printer port to provide you with additional your information wherever you go—just plug 
storage instantly. Using them one at a backpack into the parallel printer port of any 
time, or daisy chaining up to four together, 4 IBM compatible or portable. And, of course, 
there are no interface cards to install so all backpack drives work with Windows™ With 
you don't have to open the cabinet of your backpack, there's no hassle. Just sit back and 
computer. And because your printer attaches enjoy the new member of the family. 


Just plug and play. 
It’s the no-hassle approach 


to additional storage. 


132 W. Lincoln Hwy DeKalb, Illinois 60115 Telephone 815.756.3411 FAX 815.756.2928 
Call Toll Free 800.295.1214 


Circle 203 on Inquiry Card (RESELLERS: 204). 


I EN YEARS of 
ULTIMATE customer 
support yields the 
ultimate answer to 
customer needs. 


$3740 


8mb  250mb 
Ram HD 
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The ^ Pentium Notebook 


For some of our loyal customers, our new Pentium Notebook simply represents one more piece of 
excellence, one more solid industry-shaking design from a company they can count on for true 
support: SUPPORT that has kept them eagerly anticipating each new breakthrough product, year 
after year; SUPPORT that makes it safe to depend on innovative products that others don't know 
how to support (or even provide) yet. 


For some of you, this one powerful new product will be your first introduction to our family. We'd 
like to take this opportunity to pledge the same excellent, personal support to you that we've 
offered each of our valued customers for the past decade. It's no secret that, when you purchase a 
notebook computer on the cutting edge of technology, you enter into a relationship with the 
vendor. We'd like it to be a rewarding relationship for you. A relationship that, like your new 
notebook, will simply and completely outperform all other options. 


With the Micro International Pentium Notebook, you can grasp a piece of the future today. Plus, 
our 486DX2-66 and DX4-100 notebooks are still at the top of their class, providing outstanding 
power and performance at even more affordable prices. 


So when you need the best, give us a call. We have it in stock and ready for you to enjoy. 


Micro international, Inc. 


10850 Seaboard Loop, Houston, Texas 77099 


1-800-967-5667 


Office Hours: Mon-Fri 8-6, Sat 10-1, Sun closed 
Local (713) 495-9096 Fax (713) 495-7791 


mint 
the support is more 


important than 
the name 
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6855559 


EEE ansa 


2 Hord Deve MEM. 
2 Hord Drives Rit pa 
Hard and Floppy 1. | iniereave _ 
DIC 3280 (Supports 7 drives] 


80485 04/25 on 


CALL TOLL 


HOURS. M-F 7AM-5SPM / SAT 1OAM-IPM PST 


TECHNICAL & CUSTOMER SERVICE CALL: 
(702) 294-0204 


PURCHASE ORDERS & INTERNATIONAL ORDERS 
FAX TO: (702) 294-1168 


pou eee e | 
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800 .08 | 2. 2925 
For U.S. and Canadian Orders only 


286 (6-16 MHZ} EVER FEM 486SIC2.5OMHZ) — $288 
38551642002) — EVER[TISXLC2-20/ 40 MHZ} $248 
386SX25MHZ [X2] _ EVER 225/50 MHZ] .... $328 
396533 шш (02) _ EVER (ВАА ®С2.32/56 MHZ)... $378 


IBADA 16420002} _. EVER [1512 20/40 МН)... $278 
3850%25 MHZ 002) .EVER(ISXL225/50MHZ) .. $328 


38655.70 MHZ DO] . CYRIX(485S0 20/40 MEZ). . 
J86DX-16 MHZ (X2) .. CYRIX [ABGORX2. 16/32 MHZ) 
386DX.20 MHZ (X2) .. CYRIXI48608X2.20/ 40 MHZ) 
38605-25 MHZ (X2) _ CYYIX|4860&X2-25/ SO MHZ) 
386DXJ33 MHZ(X7) — CYEYXI486DRX2-33/66)  .... 


486DX2/66....$598 
486DX W/O CPU.....$118 
HM. 31681, 2-BBIT & DEF SOCKET] 
We carry o complete line of motherboards, Сой with your 


12.40 
$5.43 
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Cony To trated) About 15 Monica 


Runs at twice the spead ol your original 386 
microprocessor combined with a 1K on-chip 


cache. tdeal for any DOS, Windows or 052 
opplicotion 


EP ces. 

Cx4869R« 25/50 .. —— — 
Cx486Diu9-25/50 ... — 
Cx48608"-33/66 ... 


TERMS: SHIPPING: UPS (Min. $8.25) Shipping charges are 
non relundoble. Purchose orders from Universities, Fortune 
2000 & Government Agencies, NET 30 on approval. COD odd 
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420MB HARD DRIVE...5258 a 
[Your Choice - Conner, Western lg 
Digital or Seagate) | 
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"Rescue works better than 
Norton Utilities or PC 
Tools." - The ThinkTank 


RESCUE Data Recovery Software™ is the first — ri easily recover lost data from crashed floppies 
& hard drives even when DOS can’t read them! RESCUE recovers data other recovery programs cannot. 
RESCUE automatically recovers DOS & Windows files including data from compressed drives. Be 
prepared for any problem. RESCUE is the insurance and security you need to safeguard your valuable 
data. Call now, don't wall until your аз is un, рас 


“If you support PC's, The Troubleshooter 
is likely to become one of your most 
important tools...” - Infoworld 


z| The Troubleshooter™ is thet m ot advanced РС X dignostic пен available that really finds the hugs. 

; The Troubleshooter bypasses DOS & tests all major hardware components directly for true accuracy 
while other programs often give erroneous test results! Loaded with all the tests you'll need to accu- 
rately isolate the source of PC failures! • The Discovery Card™ is the only accurate way to 100% 
resolve DMA and IRQ conflicts. « The PocketPost™ debugs even dead PCs that won't boot. Get all 
wt in a kit to nep any PC out of trouble. Call now for specs & special package pricing! 


EE. "A model of elegance and clarity. 

Skylight stands out. The Editor's 
| | "S = Choice is Skylight!” - РС Magazine 
Having dan with Windows? Skylight™ Is the answer! Concise reporting and troubleshooting on 


Windows problems and conflicts makes Skylight a must have for any Windows user. Maximize speed 
and performance with PC Magazine's #1 Rated Windows Troubleshooting Tool. Call today for pricing! 


"DrivePro makes installing & 


9 maintain ha rd dri vac Bp maintaining hard drives prac- 
| p Q Ша 1 \[ lard Gives, AT tically fool proof.” - PC World 
DrivePro™ provides fast, precise installation and maintenance for any hard drive. Override BIOS limita- 
tions for user-definable drive types. DOS format any size hard drive in under 30 seconds. IDE drives can 
be installed In less than 60 seconds. Allows the use of IDE drives with MFM/RLL or ESDI drives in the 


same system. Retrieves the manufacturers' recommended specs from the drive itself, plus much more! 
Call now for pricing! 


"A gold mine for anyone 
who supports PCs.” 
- Computer Shopper 


The Technical Library on CD-Rom™ Is peii from over 50, 000 pages of technical hardware manuals! 
Contains complete configurations, specifications, diagrams, settings, component locations and other 
vital hardware technical information all at your fingertips on CD-ROM. Includes main boards, network 
interface cards, hard drives, controller and 1/0 cards. A must for any service department. Call today 

for special pricing! 
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International: (61 (813 y co -—Ü 
: (813) 531-020 
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e Drive Crashez/Data Loss 
e IRQ/DMA Conflicts 

e intermittent Failures 

<> 
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Overheating prd Inc. 
18820 U.S. Hwy. 19 N, #215 
Power Problems...and more! Clearwater. FL 34624 EN 
dim. es Fast, Rescue Data Recove m and The Troubleshooter are trademarks АВ Rights Reserved. 
ja Leine P т their associated owners. 24 owners. Specifications subject to change without notice. ree Miet) be Oy жет 
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PENTIUM PCI PSO - E 
2mg to 128 mg, 72 Pin Simms, 4-72 pin Simms, 512K pee 
Cache, 4 PCI, 2 Vesa, 5 ISA, 75, 90, 100 Selectable 
INTEL 486 VLB BIZ x13 
sv. 5 5 ISA Sols Slots; Award Bios, SIS PENTIUM PCI 
3 PCI-5 ISA Slots, Intel Mercury Chip Sef, 
Phoenix Bios, Ziffsockel 


cm 
MITSUMI x 


FX001D Int, double speed, 
2505, 16 bit card $169 


TOSHIBA 


T83401 Int. double speed, 200MS, 
300KB's, 256K buffer, multi-session, 


Comedor mhi om e cs 


NEC 3XCDR-510 195MS 
Triple Spi 
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Media Vision 


— Pro Audio Spectrum 16......... 
SVGA МВ 1-2, 1mb Upgradable tp 2mb.................95 


Pro Audio Specinin Bite ype „ AM 


Pepe ьар aqaa Dn See "*959»* 


ecvoha vios near * 


Pra Audio 510010 16... OTT IVES 04 Pepe es ЫЙ б өң» M vevuakéqeess 2.138 


2MG V-RAM МОСК 32 Graphics Chip, Creative Labs 
256 Colors, 1280 X 1004... — 285 SoundBlaster Value А@@їюп....................................................... $ 59 
DIAMOND PRODUCTS SoundBlaster Pro Value Addition ...................... Af = Ж 82 
ISA, max. 1024x768 NI, 72MHz, SoundBlaster 16 Value Additlon...............................................-.. 109 
24-14, 16.7 mi, ож... „$119 SoundBlaster 16 Multi CD/Mult CD WASP .............. eise 145/179 
VL-Bus, 16 mii. WinMark, 1MB, SoundBlaster 16 SCSI-2SCSI-2 WASP ....... ess 179/198 
18,7 Mil. Colors, 72MHz енна 10 SoundBlaster 32 AWE 199000904596 DOP AbWrvenrewse pi seer eesedgdae str! «өэ» е» eei i) 
VL-Bus, 74MHe, 2MG VRAM, Welteck P2000, . MediaMagic 
60 Million WinMark .. 358 ISP 16 Audio ee We x d^ Qo RR NE RU 
mb = 329 DSP 16 Audio Board ... —(€————— ————— —!9 99 
отр... ps ue DSP 16 Plus Audio Board ...... uu m... 159 
2mb Upgrade to 4mD. a tal 
mi E BMATH COST то. 
Conner 250............................ 3145 зат 32 PCI or VB — 2mb n 19 gangs 
Colorado Jumbo 250....................149 Stealth 64 PCI or VLB 2mb. —- — 200 83 8 33 бзен тайаке е тү 099000664 
Identily 250.............. ТЕТТЕ ree 141 Stealth 64 PCI of vB Amd. — wert _ 459 cee 24950425 o9 tàhe ope a 
Meet) x ` CPUS 3 
p 1486DX2-66 .. a90 
MODEL SIE SPEED ТҮРЕ PRICE MODEL — SIZE = SPEED ТҮРЕ PRICE !4860Х33...................... 
7945A.........345MB..........14MS....1E....5229 — 1210... 212MB..,..... 13MS.......5" IDE.....$179 EM mmm 89 
7546 ............ 540MB ......... .11М5.......10Е.........329 2250... „290MB ..........12M8........3.8" IDE......208 586 P60 шек 589 
2440............340МВ .......... 12М5.......3.5' 10Е......220 gac ocr O Nc ik 
CORNER | 86 Рбб...........„........«„--:«:699 
| 890.5... 425M8 ..........12M8......3.5" IDE. ....239 9 P90. 
CFA210A 210MB 13M5 IDE 79 6 Cesrsareantererdenesegygce es 
© „е МВ... 10Е......9179 2540 meene MM... AMS n3. $105.99. 486 DX4100................. 589. 
CFA2504......250MB a LAMS mm 209 ee — 
CFASA0A......340MB _......13М5......10Е 1 DRI LLER Tn 
CFA420A ......420MB .......... 12М$..... : Ao ——— BONTROLLER 
CFAS4OA......540MB..........10MS........(DE.......... 219 MAXT OR.. MXTSAOSL ho 540mp.....9MS.. өн 5439 Promise OC4030VL-VLB, 
CONNER......CFAS40S........340mg.......12MS........265 IDE Caching Controller. — ~..-$138 
AP Seagate CONNER..CFPOSOS.....|089b.....9M6....,00 АЮШ 19100-54, 
ST3S91A... 420MB ~.s... MS... IDE 35.29  SEABATE..STS390N.....MOmp.....2MS......209 ЗОЗ POT oos 
STMA91A....428MB......HMMS..|DE 3.5, ...245 SEAGATE BARRACUDA 1 MG CACHE, 7200 RPM, SCSI 2FAST ceder о am 
UND SML SO EB MDI 290 M 21889 DENO ar por a9 
| 5781009. —À zm اا‎ Е --08 | ӨЛ ms 


IDE/O-VLB 2s/1p/fg-...... 


SAME DAY SHIPPING AVAILABLE IF ORDER PLACED BY 2:30 P.M. P.S.T. 


HOURS: MON-FRI 7AM-5:30PM P.S.T. SAT. 10AM-2PM P.S.T. 


Shipping is non-refundable * No cancellations on special order items * 20% Restocking fee on refunds within 30 days * No refunds after 30 days 
— — only • ie "n final • Prices secas tto as و‎ ә r ee yel S ри numbers for convenience iid 
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"The RACER II board is the 
easiest to use, most powerful 
tool for PC troubleshooting 
on the market" 


EE с 


| (Real-Time AT/XT Co беки Equipment Repair) 
| provides Service Technicians, OEMs, System Integrators, 
System Engineers, and even End Users with Time-Saving, 
. Low-Cost Diagnostic Capability needed to quickly repair 
| System Boards. 


v^ Single board tests PC/XT, PC/AT 286/386/486 
Pentium and compatibles. 

v^ Displays diagnostics & fault trees on system monitor. 
` V Initializes and tests systems that appear completely dead. 
| & Even injects it’s awn test into the system 

th no RAM installed. 

v^ Trouble-shoots to component level. 

. # Finds intermittent problems. 


sitas. CSA, 
EGA, VGA & SVG) 
RACER PS2 available for IBM Р$/2 & compatibile Micre-Channel Systems 


Professional Hardware 


Diagnostic 16 Bit Card 
for Component Level Troubleshooting 


v^ Single board tests 
PC/XT, PC/AT 286/386/486/Pentium 
v^ Monitor test results on system monitor 
or on-board display 


v^ Test computers with virtually all system 
components missing or inoperable 


v^ Complete & accurate testing of all 
Bus functions 


Y On-Board Processor Emulation for Bus 
Signal Verification 


v/ Full иши and DMA سسا‎ uim 


compen Canada’ 94 


MNEXPO 1 WINDOWS WORLD 


Systems pes 
Support Expo 


CONDE! Spring'94 
3A WINDOWS WORLD'94 


LT | DR) The The Professional's Choice | 
Wie T in Diagnostic Software | 
Professional core-level analysis, testing, 


and troubleshooting PC software for | 
| XT, AT 286/386/486 & Pentium system 


>» True Cache detection, sizing and testing 
» Extensive Base and extended RAM testing 
f > Full Video RAM testing up to 4 megabytes 
» Complete IRQ and DMA detection and testing | 


9» Monitors POST Codes Output 
to parallel print part 
(without removing cover) 
P» Configuration parallel and serial | 
Convenient, | = ааа 
easy to use B.— b» Configuration & Swapping 
| | Utilities for serial and 
POST MW parallel ports 
(Power On Self Test) ` 
monitor & paralleUserial port tester 
Micro-P.O.S.T. can be used to view POST codes generated by the system BIOS In any 
computer who's POST routine outputs results to the parallel printer port address. 


This includes virtually ali IBM PS/2 models. ІВМ notebook computers and compatible 
we which utilize newer BIOS designs. 


The low cost, plug-in hardware diagnostics card for 
IBM & compatible PC/AT systems, allows technicians, 
system manufacturers, integrators and end-users to 
quickly isolate problams with 286, 386 & 486 
systems that fail during Power-up, even on systems 
that appear completely dead, Easy to install & use, 
QuickPost PC Plus plugs into any open 8 or 16 bit 
AT slot; when the system is powered-up, QuickPost 
PC Plus instantly begins monitoring the Power On 
Seif Test (POST) codes output by the system BIOS. 
The easy-to-read numeric display codes identity the 

. bad circuits that need replacing. It's that simple. 

. The whole process takes only a couple of minutes! 


` Free Technical Support | 


— > Performance Guaranteed 
EM. P» Next Day Shipping 
Call taday far 


additional 1 -80 Ü -53 g -0 12 3 


information  Int'1 (813) 539-8600 Fax (813) 531-0977 
Australia 8175918500 Mexico City 5256768218 


13708 - 5th $1. N. “Bldg, 202 «Clearwater, FL 24620 — | 


Circle 297 on Inquiry Card (RESELLERS: 298). 


TEST BEFORE YOU BUY 


software applications and upgrades 
should you buy? 
Does the software you're considering live up 
to vendor claims? Will your people be able to 
learn it? 


W hich new standalone or networked 


Since 1983, buyers making high-stakes 
purchases have been using National Software 
Testing Laboratories (NSTL) for authoritative, 
state-of-the-art evaluation of PC software. 


NSTL originated the concept of testing 
microcomputer products. Today NSTL's 


FREE BINDER 


To help you 
build your 
resource 


library, you get a 
FREE 


| durable, 3-ring 
binder with 
tabbed subject 
dividers upon 


payment. 
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Software Digest is 
published by NSTL, the 
industry's first and 
most authoritative 


| Per T 


benchmarks and methodology are universally 


regarded as definitive. 


Software Digest gives you monthly access to 
NSTLs comprehensive software test results. So 
you can make smarter, easier buying decisions. 


Our tests flatten the playing field in each 
software category. So products show their 
strengths and weaknesses in head-to-head, 
feature-to-feature competition designed and 
analyzed by NSTLs test experts. 


Each report compares product costs, speed, 


features, versatility and compatibility in a real- 


ORDER NOW! 


YES, please enter my subscription to Software Digest for one year 
(12 monthiy issues) at $450, and send my free binder upon payment 


MAIL TO: Software Digest, PO, Box 551, Hightstown, М] 08520-9892 
NAME 

COMPANY NAME 

COMPANY ADDRESS 

GITY/STATE/ZIP 

PHONE 

PAYMENT INFORMATION: 

O Check enclosed 


Г] Please bill me РО. * required 
Charge my: O Visa [Cl MasterCard Û AMEX 


MOCONINT NUMBER 
EXPIRATION IMTE 


SIGNATURE 


Orders outside North America: Please add US $20. for airmail delivery. 
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world, applications-based environment like the 
one you work in every day. 


The result: clear-cut winners that give you the 
best value for your money. Concisely and 
clearly described — without ads, distractions, or 
outside influences of any kind. 


Every issue addresses a noteworthy applications 
software package or operating system that 
involves significant expense or investment in a 
learning curve. For example — 

* Document exchange programs 

* Windows-based peer-to-peer LANs 

* SOL Servers 

* Project Management 

* Virus Protection 

* Bundled software 

* Multiuser databases 

* Windows NT 

* Network management software 

* LAN E-mail 

* Graphical spreadsheets 

* Communications 
Software Digest's comparative features section 
is so comprehensive that vendors consult it 
before designing upgrades. Shouldn't you 
consult us before buying them? 


Get full control of the planning 
and buying process — subscribe 
today 


* 


1-800-257-9402 


1-609-426-7087 


MONEY-BACK GUARANTEE 
If at any time you are not 


COMPLETELY satisfied with your 
subscription, you will receive a full 
refund of your entire investment. 
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Jameco Motherboards 
e Motherboards also 
available without 
CPU! Call for details 
e Diagnostic and 
operating system 
software available 
* One-year warranty 
95231 804B6DX 50MHz w/CPU ..$799.95 
103966 — 80486SLC 50MHz w/CPU ..429.95 
05222 80486DX 33MHz w/CPU ...499.95 
79214 804B6SX 25MHz w/CPU ...289.95 
82333 80386DX 40MHz w/CPU ...249.95 
82350 80386DX 33MHz w/CPU ...229.95 
101821 . 80386SX 33MHz w/CPU ...124.95 
105321 80286 16MH2 w/CPU ........ 99.95 
RAM Memory 
41371 41256-100...... 256KBx1....51.95 
41398 . 41256-120........256KBx1 ..... 1.85 
42251 511000P-BO ........1 MBx1 .....6.25 
42219 511000P-10 ........ 1MBx1 ..... 5.85 
SIPPS mmm 
41451 41256A9A-10 ...256KBx9 ..$15.49 
41700 421000A9A-70 ....1MBx9....54.95 
41718 421000A9A-80 .. .1MBx9....49.95 
SIMMS La = и 
41523 41256A9B-80 ...256KBx9 ..$15.95 
41486 41256A9B-10...256KBx9....12.95 
41689 421000A8B-80 ... 1MBx8....49.95 
41742 421000A9B-60 . ..1MBx9....54.95 
41751 421000A9B-70 ....1 MBx9....49.95 
41769 421000A9B-80 ... 1MBx9....48.95 
SIPP to SIMM Converter 
* Use SIPP's In place 
of SIMM's 


• Upgrade from а SIPP 
motherboard to a new SIMM motherboard 
without buying new RAM 


* Fits Into standard 30 pin SIMM socket 
93382 ЗІРР Module Converter ......$9.95 
Keyboards & Keypad 
Loco - 
айаным "TIS , 
78271 32-key Кеурай............... $59.95 
67432 101-key enhanced ........... 44.95 
17128 101-key enhanced (Fujitsu) 69.95 


ir es шы. 


Computer Power — 


* Fits most popular desktop, 
mini vertical and vertical 
cases • One-year warranty 

« 8088/00286/80386 and 
compatible * Built-in fan 


19465 150 Watt (8088) ............ 
67407 200 Watt (8088/80286)......79.05 
19545 200 WAI ———— 
19528 200 Watt mini ................ 89.05 
65728 300 Watt ....... —— 139.96 
Graphics/Memory Cards) 
• 8088/80286/80386 
and compatible 


• One-year warranty rne 
• Expand your memory or nan your 


graphics capabilities 
87459 VGA Gard .................... $59.95 
104660 Super VGA Card .............. 99.95 
91230 Monochrome Graphics ...... 39.95 


101688 
112141 


Parallel Printer 


VESA Graphics Accalerator 149.95 
8MB Memory Card.......... Я 

Cables and Adapter = 
28695 PPC Adapter $5 

28716 PPCG 6'- straight cable .......... 4.95 
28708 PPC12 12° - straight cable......... 8.95 
28741 PPR6 B' - right angle cable.......6.98 


9-Pin Serial Cable 

31721 SATE 9-pin serial cable NE RS 
DB25-Pin Extension Cable 

39538 


25M10M Маје to male.......... 8.95 


И Ё 


Your Опе Stop Component & Computer Source 


Floppy Disk Drives 
* 8088/80286/80386 and 
compatible 
* Additional accessories available 
74392 FD505 3.5/5.25°.............. р 
74384 0235] 2.88MB3.5' ............ 129.95 
40774  356KU 1.44MB 3.9' bonsenovescent 79.95 * Flectrical Rating: 15 Amp, 120 VAC, БОНУ 
17099 FD55B 360КВ5.25°,.............99.95 | . EMI/RFI noise rejection: up to 15dB 
17101 FO55G  12MB525'..............99.95 • UL 1449 suppressed voltage rating: 
79396 _ 50540 SBOKB 5.25" .............. 99.95 400volts « Clamping response time : «5 nsec 
A * Call for OEM pricing 
Floppy Controllers 99291 EPG 6 Outlet Wall Plug-in .....$5.95 
and 1/0 Cards 99979 EP6M 6 Outlet Wall Plug-in 
и telephone protection...... 9.95 
ren wi 90887  EPSM 6 Outlet Wall Plug-in 
* 8088/80286/80386 and compatible Cable TV protection .......9.95 
19895 8088 Multi 1/0 w/ floppy cntr. ....$69.95 = 
19908 286/386 Multi 1/0 w/ floppy cnir...59.95 7 "нд n си 
19596 8088 Floppy controller. ............. 29.95 r 
19617 Floppy Disk Two-drive controller ..34.95 w/ - 
19668 Floppy Disk Four-drive controller 44.95 | “ 
mu а Card 16450 UART ILIPIDIPIEI 29.95 a Audible alarm — il surge т is 
erial Card 16550 UART ........... 39.85 
not functioning — * Master power switch 
104878 Seri Card -4 serial роп UNIX....79.95 | „ push-toresel 15 Amp circuit breaker 
104109 1/0 Card 4 Serial, 3 parallel......... 69.96 | ° Size: 3.251 x 2.125°W x 1.125'Н 
105811 1/0 Card Pret" 44.95 | 98749  LR69225 Power Strip ......... .$9.05 
105072 VESA IDE Super VQ Card ТЕШ”. 79.95 : 
Conner IDE 
Hard Drives 
* One-year warranty 40MB MFM Hard drive...$199.95 
113751 CFS210A 210MB............... $249.95 ||108978 PC/XT Case w/ 150 M— 
93294 CP30254 250MB................ .319.95 Power supply ...............89. 
93307  CP30544 545MB................. 529.95 | 1106569 2400 Baud internal 
Silicon Valley 2400 Baud external 2 Ml 
m em... eecorereaastetres * 
IDE Disk Drive 104441 Serial mouse.................13.95 
Adapter Cards 106761 8-bi MFM HD Controller ...69.95 
• One-year warranty | 106121 PS2/AT 106-Keyboard (82)/ 
MES ADP2 1ё-зїтштї..........$26 keypad (24) Sel ...........69.85 
10250 ADP20F 16-bithard/lloppy .......29.05 | [106391 Universal seria/parallel 
10268 АОР50 8-bit hard ................. 58.05 Converter ......„. еее овена 
10276 ADP60 16-bit hard w/ BIOS .....69.95 | 1108049 16-bit IDE hard disk 
10284  ADPGOF 16-bit hard/loppy бОп\гОЇёГ..................17. 
‚11. HR Sm 74.95 PC to TV Converter рох,..199.96 
74114  ADP65F aal bit hard/quad floppy 
adapter ............. 99.98 
101670 ADP9OVL Super VO Card (VESA)..99.95 | Portable IC Tester 
Our hand-held IC tester Is an 
Monitors easy-to-operate, cost effective unit 
67491: that includes excellent functions. 
* Supports video modes * Supports TTL, CMOS, DRAM 
up to 640 x 480 with 41, and DRAM 44 Series 
A of gray „ Size; 7*L x 3.625°W • One-year warranty 
« Q,39mm dot pitch 73625 — Portable IC Tester ..............$149.96 
а гоча ges, | 1 Socket 16K-2MB E(E)PROM 
87978 — 14" Amber monochrome ....... 120.65 | Programmer 
76876 14" Super VGA ...... — гы 95 * Programs EPROM's, 
86122 14" Super VGA (Low radiation) 399.98 EEPROM's, and Flash 
memories 
Jameco e Programs 16KB 10 2MB 
EPROM's 
Accessories • Menu driven software • Full screen butter editor 
104441: e File formats supported; Intel Hex, Motorola 
© PC/XT/386/486/PS2 S Hex, Tektronix Hex, and Binary 
and compatible computers • 2 & 4-way Binary fite splitting programs 
e Microsoft® Mouse compatible * 2 & 4-way Binary file shuffler programs 
• One-year warranty — * Weight: 1 Ib. . Includes adapter card, software and manual 
104441 Serial тоие....................... 3.95 | ° Size: 7L x 5.5'W x 1.75'Н • One-year warranty 
111860 Microsoft two-bulton mouse......69.95 | 78457 1 Socket 16K-2MB (above)...... $249.95 
105515 Dual port game card .. ............. 9.98 | 101400 1 Socket 16K-512KB ............. 129.95 
26307 Mouse pad ......... E CEET 4.98 | 78465 4 Socket 16K-2MB Programmer 279.95 
94641 Pocket auto printer switch......... 104651 1 Socket 16K-8MB Universal ,....699.05 


1355 Shoreway Road 

Belmont, CA 94002-4100 

FAX: 1*800«237*6948 (Domestic) 

FAX: m 5659262503 (International) 

Call for our new 1994 Catalog today. 
© 1994 Jameco 9/94 
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GAM - 5PM PST 


Heatsink/Fan for 
80486 CPU: 


Keep your 80486 cool! 


* Just snap it in without 
having to remove your 
CPU (тот the motherboard 
• Size: 1.95"L x 1.95"W x .80"H • СЕМ: 5.3 


67660 486 Heatsink w/Fan ............ $12.95 
Jameco Desert Cooler 


* Exhausts hot air out — 
* Cools down your | 
computer by тога 3 
than 80% , 
a Installs on the back pane! ot your computer 
• Size: 4.8"L x1.6"W x 1.5"H • СЕМ; 30 
79011 Oesert Cooler ................... $49.95 
TSM 
Fancard Il 


* Circulates air directly on and around boards 
and components prone to overheating 
* Can be installed into any PC slot 


e Size: 13.41 x 0.7W x 3.3'H * CFM: 25 
79020 Fancard Il........................ $34.95 
Switching Power Supply 


ш appin li, 11+ ап Ile 


* Can handle four floppy disk drives and 
up to eíght expansion cards 

• Short circuit and overload protection inside 
the Apple 11, 11+, lle • Data included 

• Fully reguiated +5V @ 5A, +12V @ 2.5A, -5V 
@5A,-12V@ 5А = Weight: 2.8 105. 

• Same size as original Apple power supply 

* Apple type plug-in power cord included 

• 110V/220V switchable + One-year warranty 

• Size 9.875" х 3.5W x 2.25"H «80 Watt 


22269 KHP4007 Power supply .....$44.85 


Switching Power Supply 
for Apple 1165 


* Fully regulated +5VDC Ф GA, +12VDC @ 2A, 
SVOC @ 05A, -12VDC @ 0.5А • 60 Watt 
” Input Voltage: 115VAC • One-year warranty 


` 386 Bare-hones System 


Bare-bones system 
includes motherboard, 
computar case and 
power supply 


* 128KB cacha memory 
. n expandable 
to 32M 


• One-year warranty 
114471 3860X 40MHz ................ $329.95 


Metex Digital Barn 


» Handheld high accuracy 

* Measures AC/DC voltage, 
AC/DC current, resistance, 
diodes, audible continuity test, 
transistor hFE 

* Manual ranging w/overload 
protection | 

• Comes with probes, batteries, — 

* One-year idi 


case and manual 

27078 3.5 digit multimeter ........... $59.95 
27086 3.5 digit multimeter with 

frequency & capacitance ........ 69.95 
27115 3.5 digit muttimetar............. 39.05 
27140 45 digit multimeter with 

tach and dwell .................... 69.95 
27158 4.5 digit w/frequency and 


capacitance/data hold switch ...99.95 


D-Subminiature Slim Line 
Gender Changers 


Interfaces two D-sub 9-ріп Е $3.95 
Interfaces two D-sub 9-pin M 3.95 
interfaces two D-sub 15-pin F 4.19 
interfaces two D-sub 15-pin M 4.19 
Interfaces two D-sub 25-pinF 4,20 
Interfaces two O-sub 25-pin M 4,29 


= cm 


шоона 


Featuring these 
two top-rated, 
award-winning 
diagnostic 1001$ 
irom 


UNIVERSAL DIAGNOSTICS SOFTWARE 


Fully 0/$ independent 
diagnostic ft 
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drives, video cards, etc. € BATCH CONTROL — All 
tests, even destructive, may be selected for testing. 
© ERROR LOGGING — Automatically inputs errors 
during testing to an error log. € AUTOMAPPING 
— Automatically bad sector maps errors found on 
hard disks, ® IRQ DISPLAY — Show bits enabled 
in [RQ chip for finding cards that are software driv- 
еп, (Network, Tape Backup, еіс.) ® IRQ CHECK — 
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Winners of these awards: 


BYTE 


| USERS CHOICE 


“You name it, 
this tests it. If you 
maintain PC's, 
you'll love it." 


—Jerry Pournelle, 
BYTE Magazine, May 94 


by the card." —Scott Mueller from his globally 
recognized book, ‘Upgrading & Repairing PCs, 
Second Edition’ 


€ Includes pads for voltmeter to attach for actual 
voltage testing under load. @ 4 LEDs monitor 
+5vde -5vdc +12vde -12vdc. ® Monitors Hi & Lo 
clock and OSC cycles to distinguish between clock 
chip or crystal failure. ® Monitors 1/O Write and 
I/O Read to distinguish between write and read 
errors. € Monitors memory write/ read to distin- 
guish between address line oa | and cm 
chip res, € ! Monit 1 to 5 ALE f per CPU; JN A 
et to d У tert 


Ye d: ` 


ope aration. 9 Monitors. | Re ine | I reset | 5 
occur ing С urin Į К OST, inc Са itir ig short d 6 M oni. 
t Dr 5 pr ogress of POST w Вои if PO 9| coges. R ‘ads 
POST: codes from any IBM or compatible that emits 
POST codes. ISA A | 'EISA IMC! @ ( om, pati with 
Micro Channel сс ymputers. @ Dip с Ate n 
state LOGIC PROBE to determine actua chip fail 
Manual Include: chip lave suts and с Jetalieg 

POSI procedu for all majo! BIOS 5 AND 
“i H MO R 
Ihe COMPUTER CONSULTANT: 
Mic cor HS 

| E 

| Í B 


| or Fax (818) 547-0397 | 


162-483-483, 


uro 


D 2000 E pe ( (UK): 44-4 


Rack Mount Systems. 
Designed for efficiency and 


versatility, each Recortec 
rack mount system 


compactly houses, moni- 
tors, computer peripher- 
als, hard and floppy drives, 
display cards, cooling fans 


and power supply. Don't. _ 


pay for any of the extras 


you don't need; mix and | 
| match components and | 
| make your computer f 
| System purchase more | 
| cost-effective! 


RECORTEC ln 


€ 


Recortec’s new Universal Modular 
system (UniMod™) offers you a versatile 


selection of modular components such as 


computers, monitors, and keyboard 
/video switches... in a variety of chassis 
options so you can design a customized 
system which best suits your particular 
application. 


Warranty. All Recortec rack mount products 
are backed with a one-year warranty. 


Free Catalog. For a free copy of Recortec 
products catalog, call us today at: 


RECORTEC, INC. 


17” Ultra VGA Monitor 


Recortec's exciting new 
17^ Ultra VGA color rack 
mount monitor model 


ЫЧ 


RMM-237 is a multi - fre- 
quency, multi-scanning 
monitor containing a 
microprocessor-based 
digital control system, with 
1280x1024 maximum non- 
interlaced resolution and 
a 0.26 dot pitch, INVAR 
mask tube. Ruggedly built © 
and encased, it is the _ 
perfect choice for your 
rack mount applications. 


1290 LAWRENCE STATION ROAD © SUNNYVALE, CA 94089 © TEL: (408) 734-1290 © FAX: (408) 734-2140 
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Circle 208 on inquiry Card. 


Printer Port Connections Are 
The New Tools Of The Trade. 


nce you discover just how easy iL is to 
install a backpack CD-ROM drive Lo your 
” computer, you'll never be inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 


programs and view Kodak" Photo CDs too, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go, bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Таре drive, 
hard drive and diskette backpack drives are also avail- 
able, Gall today for ordering 


interface, backpack fits all IBM PC compatibles and information 
portables regardless of CPU speed. In addition, a built- and a dealer 
in audio circuit with both headphone and line output nearest 
jacks allows for connection of sound cards or Hi-Fi. you. - 
You can run thousands of your favorite multimedia 
CD-ROM Drive 
MicroSolutions 
132 W. Lincoln Hwy. DeKalb. Illinois 60115 Telephone 815.756.3411 Fax 815.756.2928 — 
Call Toll Free 800.295.1214 кэ — 
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BRAND NAMES 


LOW PRICES 


LU/mPAZ 


Notebooks Р Notebooks 
IBM THINKPAD 750C MM STORK Lisci LEADER | LTE Lite AMOCMHzsers..... 2 о. stall 
vel li و ی‎ baal ee ee da 2e | m. LTE Lite 4/800 MHz series... .. 2. sn o. eee teal 
IBM 380 SERIES SINCE 1983 LTE Lite 4/400X & 4/50СХ MHz series... ....... ._..еай 
: Жиен ctionem эй | а whe PNIS LTE Lite 4/75 MHz with 510MB disk .. ........ ..... all 
Desktop (NEW ) We export with international Warranty (All Kew LTE Lite Models keve pemcia slots) - 
6484 DX4/100 270MB/364MB/527MB. . Prolinea Desktop Series 
6484 DX2/66 270MB/364MB/S27MR. . 0 HEWLETT Prolinea 4/255 4/120MB/240MB ... ... sons. 1050/1280 
6484 DX4/33 270M8/364MB/527MB _.......... . SYSTEMS ПЖ PACKARD Prolinea 4/50 4/040MB ............... .... 1859 
(Above systems are available with VLB SLOTS) Omnibook 530 (NEW RELEASE) - | Prolinea 4/66 4/240MB ......... ыы? СЕБЕ ее а 1875 
6384-189 POOMD 16/424МВ..................... Netserver LM DX2/66 16/535MB/1GB Prolinea Mini Tower Series | 
6384-199 P60/D 165/274MB (at Prolinea 486/3354/170MB /340MB.. .. . ..... .. 1420/1559 
NEW IBM EISA PC SERVERS Netserver LM 5/60 16/0MB ,..... Prolinea 486/335 CDS 4/340MB. vee, Spatial 
PC SERVER DX2/66 TINE 49 Ку bae سب‎ | Proline DX2/50 4/340MB/S25MB ... .. .... . ... 1899/2280 
PC SERVER P5/60 МОЕТ... CALL | Nétserver LE DX2/66 B/S35MB ... . Prolinea OX2/66 4/340MB/S2SMB .. .. . . ... - 2098/2299 


Netserver LE DX2/66 8/1GB Enhanced Prolinea Series (new) 
Prolinea 496/335 series ............ ,. .,.. 


Prolinea 486/505 & 486/66 series. .........., 


PC SERVER P5/60 16/168 — 
ALL PS/2 COMPUTERS & PS/2 SERVER are also available PRINTERS 
HP DeskJet 310,.........300 | HP1200C. 


| 1380/cali HP 1200 Cips .. m pes rh TUM i a call 
IBM ThinkPad IBM ThinkPad DESKJET 520/560. .. 272/544 | ScanJet Прлісх.. | crai i t MR — - dio system) 
350C 4/25 350 4/25 || HP 451МХ/451..... 4158/2850 | HP4L/4ML ...... . beer prose s | 
PCMCIA SLOTS, 005, WINDOWS, || PCMCIA SLOTS, DOS, WINDOWS, = |. Deskpro XL 456М®8/535МВ-................... Nn 
2 a -— commo 3 NOTEBOOK Deskpro XL 5/60M & 5/66 8525MB _. ., ....... .... кай 
0 4 dili > -— s NEW COST EFFECTIVE SERVERS 
425ME. .. ...... $2099 mne n T1910/1910CT 486SX/4/120MB . , Prosignia VS DX2/66 Model 1.... ,.... esses s Call 
Т1960СТ 4860Х2/40 4/200MB/340MB .. (би) . . ова | Prosgnia VS DX2/65 scs S35MB/IGB ........ o, o. .- сай 
Т3400/3400С 4/20MB ......,.....,......-... -..-.. „cali | Powertul Servers 
IBM М PSVALUEFOINT IBM PS/VALUEPOINT || 14700/47000 DX2/50 4/200/340MB. . IS JEN - QNIN: ca.. gall | Proliant 1000 0х2/65 & 5/60 mode 16... ..... .. .. ... tali 
(DESKTO P) 486DX/33 (DESKTOP) T4800Series 75MHz Systems (with audio) -— — Б. Proliant 2000 dx2/66& 5/60 model 1 ..... _,..... . , Celi 
pm т) 120MB, 4MB RAM, 212MB HD. TEXAS INTRUMENTS Proliant 2000/4000 5/60 model і ,..... .. .. ...,..,.., 


1.44MB floppy drive, 1.44MB floppy drive, Prosignia DX2/66 & 5/60 Model 1. . 


TAQQQE DX2/50 4/200MB (active color) ......... 1. SEND 
DOS, WINDOWS, Mouse DOS. WINDOWS, Mouse Î T4000E 486/75 MHz 4/340MB /455МВ . .... ..... m COMPAQ | 
$999 $1425 NEC TECHNOLOGIES CONCERTO 4/25 


Versa 486DX2/50 4/200/340МВ (color & mono). .... - yA i om || PEN, PASSIVE MONO DISPLAY 


4250MB. , .. .. $1499 


| : CONCERTO 4/33 
Versa 4BGDX2/40 4/200/340МВ (color & топо)....,,.... | POMCIA SLOTS. DOS. WINDOWS. || be eA SLOTS, DOS, WINDOWS. 


HEWLETT PACKARD || HEWLETT PACKARD 
VECTRA VL2 486 25e VECTRA VL2 486/33e COMPAQ 
4MB RAM, 170MB HD, in RAM,170MB HD, 

1.44MB floppy drive, 1.44MB floppy drive, 
DOS, WINDOWS, Mouse 005, WINDOWS, Mouse 


$1065 үчөөн 


ADAPTEC |СА1СОМР 
Pct BOCA 


MultiMedia MANAGER SPECIALS NOVELL SPECIALS PRINTERS 


COMPLETE PACKAGE 
NL TITLE. 
CREATIVE LAB 3X KIT ...........889 | NEC 3v/4FGe............. 480/630 | NETWARE3.12 | NETWARE 4.01 [тонын mcd 


oen i acl RR ..... 999/1099 „s. pet! |SUSER .. special Bormio. . o.c 31840 
а = т и Dd" 26 | NEC 6FGP/3PG 1999 special 10 USER, . special B OKIMLSQSS! .. . ... ... 440/585 
4 e f оьз овововцдаа з 2t ` special 25 USER t special OKI 014109410. , , 845/528 
SOUND CARDS IBM SLC2/50MHz + math-co. , . . 186 special |50 USER. , special B oki 210/530 .,., _. 895/1075 
t€ T ا‎ ran E т pim IBM SLC2/66MHz + math-co. .. . 250 . spacial |100 USER, . special { CANON BJ 1088-200; . . 280/310 
und Blaster 
PRO Audio spectrum... ‚са | (BM BLCS/75MHz + math-co. . . . 380 ! CANON BJ 600, ,... . 


Panasonic 4430/4410. . . 
CD-ROM DRIVES AMD 486DLC-40MHz . . HARD DISKS md 1624/2624. .. .. 


y eec oe 185 | CYRIX 48651 С/33 Conner 210/240. paie. Panasonic 2023/2124. 
Sony CDU 535/561. . ...... 289/289 | Intel satisfax 400... Conner 540MB/1GB . , | 
NEC 3XI (INT/EXT)...... ,  .449/498 Conner 420MB . .. ., Y Plesse call for updated prices. 
NEC AXPRO .....,.......... . CALL Intel 14.4 pomcla...... esoees Maxtor 540MB/1GB 


GRAPHICS CARD & CONTROLLER | U.S. Robotics 14.4 fax S/R ..... 129 | DANE в .. y Tape Back-Up Drives 


aa 


DIAMOND VIPER 2MB PCI/VLB. . 350/330 | Best Data 14.4 Fax....,,...... 115 *CALL FOR ALL BRANDS - Colorado Jumbo 120/250 (int)... . 110/170 
STEALTH 32 2MB VLB/PCI 225/225 | 24/9600 FAX MODEM .......... 55 Colorado Trakker 120/250 (ext) . . . 220/354 
ATI TURBO 2MB ISA/VLB ......420/420 Syquest BIMB intext , 480/560 
ATI TURBO 4MBISAVLB .... ввоувво (016000 Upgrades Colorado Power Tape 2GB (int) . ... 985 


4Q50MB  . .. . $1399 | 


COMPAQ 
CONTURA 4/25 OLINEA 


005, WINDOWS, MOUSE. МОНО DISPLAY | 4865X/33 his TOWER) 
4120MB , 1699 | 4MB RAM, 270M8 HD. 1 44MB 
$1980 floppy dime, DOS. WINDOWS. Mouse 


$1299 


COMPAQ 


4865X725 (DESKTOP) 
AMB RAM, 240M8 HD. 1.44M8 
Mousa 


COMPAQ | 
PROLINEA 


ORCHID KELVIN (64-bit) 2MB ,. .., 240 | 190MB hard disk ..... ..... Special | QUADRA 600/605 SERIES Colorado Power Tape 4GB (int) 1198 | 
ORCHID 1280 2MB VLB ......,... 213MB hard disk.......... special | MAC POWERBOOK SERIES Colorado Pawar Таре 4GB (ext) ., ... 1365 
күй рлу Аш 340MB hard disk.......... special | POWER PC 6100/60MHz СЕ PEE 


Wangtek 4GB (int) пое не. 22 1000 
"also carry Exabyte, Mountaln, etc. 


ADAPTEC 2842 VLB KIT 


TEETER CASS CARAT... e| MORBI Mb. ........ apad | TETUER een 


POWER PC 8100/80MHz 


в P а Compaq is а Registered Trademark of 
Corporate Accounts Outside California: 1-800-526-3482 "=н 
Volume Discounts Inside California: 818-884-8644 • FAX: 818-884-8253 хораз cash disco 


— 7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 - Um 4 сеа و‎ 


Hours: Monday - Friday 9 - 6, Saturday 10 - 5 Prices subject to change without notice. 


f'E»^le 404 mnm ГУТІ ГЕТЕ tapsi 


THE SIMPLE 
CONNECTION BEHIND 
COMPUTERS AND 
BACKPACK TAPE DRIVES. 


It's fast. It’s small. It's reliable. It's incredibly compatible. 


Backpack is the best selling parallel port tape drive апа 1 Мбрѕ transfer rate, Backpack is the smallest 
on the market. We'd like to tell you why. and fastest parallel port tape drive you can buy. 
With Backpack, tape backup ts quick and simple. Micro Solutions is dedicated to the perfection 
Just plug it into your printer port and it's ready to of backup technology. 

use. No hardware conflicts, no slots required. One CD-ROM. hard dri d diskette Ba ck 
model fits all IBM PCs, compatibles and portables, pe pp Mia c m 


drives are also available. Call today for ordering 


information and a dealer nearest you. 
Backpack can store up to 250MB on a tape using | 
data compression, is completely QIC80 compatible, Telephone 815.756.341] FAX 815.756.2928 
and reads QIC4O tapes. With its compact size MicroSolutionis 132 wes Lincoln Highway Dekalb, IL 60115 


Call toll free: 800-295-1214 


Firmiana 9D1 an inar Card (EREGEILIEDG- 23921. | | — 


regardless of CPU speed. 


Circle 205 on inquiry Card. 


Fast Portable Tape Backup 
for DOS, Windows, and OS/2 


Valitek PST tape drives connect in seconds to the parallel, 
serial, or SCSI port of any IBM compatible PC or Macintosh. 


. All drives come with parallel, 
serial, and SCSI interfaces. 


Capacities from 500MB to 5GB. 


Software available for DOS, 
Windows, and OS/2. 


> Compatible with Novell Networks. 
>» Autoswitching 110V/220V power supply. 


4 урам > Up to 12Mb/min. on standard parallel 
ports. 


y Vh bd — à En f "- | f 24 an. di r el p " "P " LA 5 м fg rg ra a ua 
! ej J i cai n’ Г Ка! IC ra м? 3 Sii gie Г ІД ^, | а 41 j (ere i YORNI am TO WC е | апу ‘thi ing | ШП a7 VALI IE g 


VALITEK 222222 


100 University Drive Call: 800-VALITEK FAX: 413-549-2900 
Amherst, MA 01002 or: 413-549-2700 BBS: 413-549-7560 


We've Maile It 
. Perfectly 
Clear 


F The most advanced, innovative and best sounding digital 
audio adapters come from Antex. That's why they're pre- 
Б ferred by OEMs and integrators worldwide for broadcast, 
e | recording and multimedia applications. 
d T The Antex product line capabilities include: 


Г UO e Multiple compression formats - ISO/MPEG, Dolby AC-2, CDI, 
ES CD-ROM XA, MS ADPCM, IMA 
"NU  .AES/EBU/ S/PDIF digital VO 
e Balanced/unbalanced analog WO 


г 0 * Digital level contro! 
ДОМУ] «Programmable floating point DSP 
n a " J е Onboard EEPROM for software security 

Digital Audio Processor { , 7 • 16-bit stereo, 64х oversampling Sigma Delta di > it . i 
16-bit, 64x oversampling Sigma Delta E 1^ e High-level DOS/Windows/NT drivers ч frs 
ISO/MPEG Layer UN & Dolby AC-2 Coding i d i * Dual-device and muitiple adapters 
AES/EBU/ S/PDIF Digital WO | | e 32-voice wavetable synthesis 
Balanced а Unbalanced Analog /О е SCSUMIDI interfaces 


0-26 dB Software Selectable Levets e Waveform visualization tools 


The Series 2/Model SX-23e 


ы 


The difference is clear. 


Dual Stereo w/Cross-fading 
90« dB Broadcast Quality 800/ 338-4231 = 310/ 532-3092 » FAX 310/ 532-8509 


16100 South Figueroa Street « Gardena, California USA 90248 
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س 


Sewing you since 1079 


JDR Microdevices 


1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 


| | POST Code Dis 

Modular Circuit Technology's motherboard features a 32-bit : This card is (deal for 
VESA Local Bus for quick data transfer! The VL Bus enables ME | diagnosing system - 
your CPU to share information with 2 other interfaces at JM. ГА д boot-up problems 
speeds up to 33MHz. The 32-bit cache architecture allows | ч d | because it does not 
more data per cycle. The VESA Local Bus gives you the B^ d | require any software 
added advantage of economical upgrades—standard 8 m T | to operate. 
and 16-bit ISA cards plug right into the motherboard. == 

« 286/386/486 PC 


• 33MHz Intel 80486DX or 66MHz Intel E рт = шщ | 
80486DX2 CPU I B -—— - compatible card 


` اوو‎ | | e Displays power-on 
= e x оли & 4M x 9 80ns SIMMs « DESQview 386, Novell ЕЕ apes тоне 


- ZIF CPU socket for upgrades, eight 16-bit NetWare & OS/2 compatible — * Works when software won't boot ا‎ n 
үс ' MCT-M486VL-33 33MHz 488DX CPU .. c $899. | e Includes AMI Diagnostt 
expansion slots MCT-MABEVL-86 65МН: 486DX2 CPU. | no 
| * MS-DOS & Windows 3.1 compatible о NOE EEN O! 


Desktop Case 


This case features 5 external 


- BOXDX20DP-66 
drive slots. Holds 2 floppy, | nel à de oA Р a eA or 
a | E 


one tape, one CD ROM and 
a PCMCIA interface adaptor. A MS 


a Drive slots for three externa! 5-4" "m ойнай 
3-12" and two internal 3-1/2° devices 


* For mini-size motherboards with up to 8 slots $289.05 
© 6-V2'H x 17-VA4"W x 16-3/4°D desktop case Replaces SMR 486SX or 486DX CPU 


* Front panel access to power-on, turbo and reset BOXSX2QDP 50 $249.95 
Replaces existing 25MHz 486SX 
with SOMH2 4865 


This 17° monitor combines bone — | | | These cards feature a jumperless design, so that 
0.26mm dot pitch for reduced =) HE H y puree 0 any item irem software can automatically contigure the card! 
| flicker and crisp, vivid colors. = 08 | f "vodawvin, r Fi lag? • B/16-bit 8088 & 
• 1280 x 104 resolution; к | | nin | * 286/386/486 PC 
0.26mm dot pitch he . — чайы = — compatible card 


f oi adu and e Thin net version includes BNC connector; 

modes details and we'll promntiv 10BaseT version uses RJ45 connector 
* 110/220 VAC, 50/60 Hz Input айыл iih dessus MCT-1082 Card with Thin Net BNC connector опу _. $49.85 
VGA-MON-17N x А "—À «‹ кие MCT-108T Card with 10BaseT RJ45 connector опу . $49.95 


5- 1/4" CD-ROM 
5-1/* Philips CD-ROM drive ; wn : Put a 5-14" and 3-12" 
provides access to a wealth of : = i floppy in one slot! 
titles and reference material! æ Tf | 
= “ean a * Supports 1.2Mb/360Kb 

* §-bit 286/386/486 PC Cen: 5-14" & 1.44Mb/720Kb 

compatible card کے‎ QUI = 3-12" diskettes 
- Uses IRO 3, 4, 5 or 6 & VO port i . | e 5-1/4* half- 

300x. 310x. 330x or 340x | 5- V4' half-height drive 


FDD-1.2 1.2Mb 5-1/4° Floppy drive 
FDD-1.44A 1.44Mb 3-1/2° Floppy drive ...................... 


Designed primarily for laptop and desktop computer systems, Conner hard drives offer e245) «ыма, 

low power consumption, high-reliability and a low-cost interface. Based on 3-1/2" IDE ger, PC PRODUCTS 
technology, these drives are designed to withstand intense amounts of shock. Each | 

features a look-ahead read buffer, automatic head retraction and high-performance m "= о AND ELECTRONIC 
voice actuated heads. New power saving commands support "Green PC" applications. {Т E. COMPONENTS 


Motel # Capacity speed Gache Interface Form Price зуба. 

CFS-210A 213MB 14ms 32KB IDE 3-172" 229.95 й 4 
CFA-340A 343MB 13ms 64KB IDE 3-1/2" . qx ЕТ CALL TOLL FREE 
CFS-420A 426МВ 14ms 32KB IDE 3-1/2" CONNER БЕ d W - NNT 
CFA-540A 540MB 1üms 256KB IDE 3-1/2 119.95 "eje 


= L- = Sales 800-538-5000 "Frese Fax Ordering — Local/ntemmational |. 

б: 800-538-5005 408-494-1400 o mme, py 
TEARS: Fat abiagis idling aria êa $5.08 Inr реше 7.50 tar al, Dodgers sadi ірге aidars iggalis зла ibigplag Ендер Еа pui ЁШ Du ar п 
Rui, Сл rot hp В км peas bts ig: basis ah пыз n Ei a ih 18 пагава Мать ele aid gre ire 1818 repeat фа а Ihr idi ad fa othe quanti By Phone or Fax 
mad ig substitute пша авіш. All merchandise ssbject do gria sales. A full copy of eur berms is available vasa request. Пен pictured may eni be ергена біне. JOA, the JDR Бора 
JOA Microdesires, and ihe MET lege are registered trademarks af JUR Microdevices, bec, Modular Circuit Тєшї & a trademark of JUR Microdevices. inr. Copyright 1958 JOR Micsedrvyieis 
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| © Rackmount Monitors 
Industrial computers КЕЛЛЕ, 


• Rackmount Enclosures 
- Up to 20 Slots & 500W PS 


• Rackmount Keyboard 
- Full travel Drawer Mounted 101 KB 


APP30 


INTERNATIONAL, INC. 


2032 Bering Dr. e Rackmount Hand Drive Enclosure 
San Jose, CA 95131 - Up to 4 Full Height w/ 600W PS 
* Industrial Desk-Top / Tower Enclosures 
Tel.: (408) 452-9200 - Up to 20 Slots 


Fax: (408) 452-9210 e Redundant Power Supply 


• 286, 386, 486 ISA / EISA / VL 
Bus CPU Cards 


e Passive Backplanes - 3 Slots to 20 Slots APPRO introduces the most advanced 
32 bit single board computer (SBC) 
designed for the 16 bit and 32 bit 
VESA Local Bus. It offers a true 32 bit 
computing environment and on-board _ 
CPU upgrade from 386DX to 486DX2. 


[ER MEINE bee ee 
e Board Computers 


INTING - 150 NNN rnc 
IINTING - 150,000 cps 


Plug ће BuffPort™ into your PC and print to any parallel 
printer or device. Transfer data from your PC as fast as the 
printer can accept it, up to 150,000 cps. (A standard PC parallel 
port is typically limited to about 10,000 cps.) Use the BuffPort 
with the HWP for a 150,000 cps printer sharing system! 


If you have an older printer that does not have an 
high-speed interface, then connect a CPR buffer to the end of 
your printer cable and send from the BuffPort at 100,000 cps. 
The CPR also works as a printer buffer with a standard PC 
parallel port, but would be limited to the PC port's speed. 


BUFFALO is a registered trademark of Malco, inc. BuffPori is a trademark of Buffalo, inc. 


SIMMs: inter Sharing: 
1x36832 К | ж т: ЕАР 4 6 ser. & 4 par. 
2х36&32 ҺЕ T Ir E ION Ds SLP 2ser. & 8 par. 
4 x 36 am emi HWP 5 parallel ports 


4x8,1x3 HXM 2ser. & 2 par. 
PCMCIA HXS  4serial ports 
Pitt > ASB 5 parallel ports 
BUFFALO SS (800) 345-2356 
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COREL CD ROM 
1 DRIVER KIT 


With Purchase Of Any [tem 


| *Connect external SCSI device 
to printer port on P.C. desktops 
or notebooks $135.00 PI 3 
8 BIT/16 BIT ЩЩ isor scsi aper 
internal 50-pin & floppy ribbon cable, 
ISA-SCSI Adapters adds a BIOS and support for up to two 
i 3.5 andfor 5.25 floppy drives. $132.00 
з — Disk WORT) 16 BIT SCSI 
‘oll Ж adapter, internal 50-pin ribbon 
1 Em cable, adds a BIOS allowing 
the P.C. to boot from a SCSI 
$ disk drive $97.00 | 
4 à PEL 1600Ж issirscsi 
P Optical adapter, internal 50-pin ribbon 
= cable $83.00 
M Printer (ANM snm SCSI 
adapter, adds a BIOS allowing 
E SCS 
Е" va e му. итке the P.C. to boot from a CSI 
disk drive $61.00 
con SCS! | um 
КЕЕН е1 | PEL 800 ¢ BIT SCSI 
Р.Е. Logic, Corp. designs, manufactures and supports adapter, internal 50-pin ribbon 
the hardware and suftware for all its products cable $56.00 
P.E. Logic Corp. * 22695 Old Canal Road * Yorba Linda, Califomia 92687 
| To Order or for more information (800) 345-SCSI 
F 4 Circle 279 on inquiry Card. 


te wie Full Modem С 
NND 


| Signals 


* Individually 5electabl 

rw Interrupt | (2 nd 11: > & | 
" DOS Star ari d 
"FREE Techni 

* Masteri "ard, VISA 
COD accepted 

E oney Back Guarantee 


аЙ) Day 
a Part #5088 Price: $89. OO BE car Lilli TT 
li LT 


SFALEVEL oe J: Box B30. STEMS, IHC 
COMMUNICATIONS & VO و م‎ 5C р к 


Circle 246 on THe ud 


Y dp ia 


If you need a quality VU 
reader small enough to fit in the 
palm of your hand, Videx has a 


bar code reader for you. 


sized portability, ideal in time and 
document tracking applications. 
The rugged DuraWand can take 
the punishment typically found in 


Communit: 
GMM Syne™ 


The Time Wand I offers credit-card 


1105 N.E. Circle Bivd., Corvallis, OR 97330 Videx | 
503-758-0521 * Fax 503-752-5285 


Videx, TimeWand, and DuraWand are registered trademarks of Videx, Inc. GCO462B | 


ting with a 


delivery and security applications. 
The TimeWand H offers the 
durability and computing power 
necessary in applications ranging 
from hospital patient care to 
warehouse inventory. 


Call today to receive a free 
information kit on Videx 
portable bar code readers. 


Circle 249 on Inquiry Card. 


li gher | ntelligence 


Zilog™85C30, 85230 Based 
Async, SDLC, HDLC, Bisync 
Built In Null Modem Option 
Perfect for PC to Mainframe Apps 


Call or Fax Us 
OEM and Dealer Inquiries Welcome 


| eM (714)752-9447 Fax (714)752-7335 
cm П СММ Research Corporation 


18092 Sky Park South, Unit E, Irvine CA 92714 
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8-64 Serial Ports in a PC 
BBS550 , PCSS-8FX 


* 8 ports, 32K-512K FIFO 

* Windows, DOS, UNIX, XENIX, 
FOSSIL drivers included. 

* RS-232, 422, 485 interfaces 

* 24 MHz Processor 


* 8 ports, 16550 UARTS 

* Digi, Galacticomm compatible 

* Works with all popular BBS 
Software 


7 » Contact your local computer | 
G TEK PL oa 


PO Box 2310 Bay St. Louis MS 39521 Phone: (601) 467-8048 Fax: (601) 467-0935 
All product names or company names are the property of their respective holders. 
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bommunicaltions/Networking 


Voice б 
Boards from ™ 
‘New Voice. quiu 


are obsolete. 
(Scary, isn’t it?) 


Computer Telephony Integration & 
(CTT) is one of the fastest growing 

markets. Pick the voice board with 
performance that screams. Our sophisti- 
cated 2, 4, or 8 port models provide the 
best building blocks for success. Used i in WES 
applications such as: ES 


e Int'l Callback/Debit Card 
e Interactive Voice Response 
* Voice Mail/Messaging 
e Automated Attendant 
e Fax Back/ On-Demand 
e Tele-conferencing 

> 800/900 Services 


Ф Telemarketing 
e Audiotex 

e Talking Yeliow Pages 
e Ti Interface Support 


8500 Leesburg Pike, Suite #409 
Vienna, VÀ » 22182-2400 
Tel (703) 448-0570 
Fax (703) 448-1078 
| мем 


/oice 
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CONTROL 


| ALL YOUR PC SERVERS 
FROM ONE KEYBOARD, MONITOR AND MOUSE 


with MasterConsole® 
COMPARE QUALITY 
AND PRICE PERFORMANCE! 


* Save Space, Cut Costs & Centralize 
Control with 10096 Reliability 


* "Plug and Play" Any Mix of ATs 
& PS/2s; Supports PS/2 & Serial Mouse 
& All Video 


* Desktop or 19" Rackmount Models 
for 2, 4, 8, 16 PCs, Expand to 64 


* Keyboard & Mouse Emulators for 
Error Free PC Operation and Autoboot 


* AUTOSCAN™ to Monitor All PCs 
* Remote Access up to 150 Feet 


* Thousands in Use Worldwide 
GSA Schedule for US Fed. Govt. 


CALL TODAY! 
(908) 8 Bra 4072 X ( 71 RCI 


*No other solution 
stacks up." 
RARITAN COMPUTER, INC. 10-1 Ilene Court, Belle Mead, NJ 08502 Fax (908) 874-5274 


30-DAY MONEY BACK GUARANTEE FULL I-YEAR WARRANTY 


See us at Networld & Interop '94 — Atlanta, Booth #678 
Germany - Inmac, Tel: 0211-6558-2 Fax: 0211-6558-133 
Japan - Prosxde Corp., Tel: 81-3-3254-6131 Fax: 81-3-3254-6134 
Taiwan - Raritan Computer Taiwan, Inc., Tel: 886-2 218-1117 Fax: 886-2 218-1221 
The Netherlands - Artelcom B.V.. Tel: 31. 1442-3313 Fax: 31- 10442-23443 
United Kingdom - Kemitron LTD, Tel: 44-244-536123 Fax. 44-244-531043 
INTERNA ACT RCI 


RESELLERS INQUIRIES WELCOME — CONT 908) 874-4072 
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Communicalio, ns, /Nety vorking 


Computer systems 


LET YOUR COMPUTER DO THE TALKING! 
Voice, fa ` Mail 
integrates major voice/fax ROGA ER plus E Unlimited Audiotex 
performance software. PC-AT/386/486 based. E Voice Mail 
Menu driver Easy to use. Full support for 
TTI and Intel voice and fax hardware. Supports 
upto 52 voies ines and up w0 B шешсе, B Telemarketing 
Hardware + Software Kits B Fax Mail 
2 voice lines kit starts at 
E Fax Broadcasting 

7859 B Date/Party lines 


Integrated E Automated Attendant 
program control into onc full-featured high 
Rhetorex, New Voice, Dialogic, Bicom, Pika, E Talking Yellow pages 
с Et 0 = 
vi 9 9 
Fax-on-Demand lines: 818-3684566 « or Ш Fax-on-Demand 
81 
Softw y4 f е 
Bl Intl Call Back 


Sigma Tec! ] 
Tel: (818) 368-61: 32 Fi ax: (818) 368 


10801 Bismarck Ave., Northridge, CA 91326 U USA 
(Resellers/Dealers/OEMs/Private labels are welcome) 
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TARGET YOUR PREY! 


Bag Your 
Voice Processing 
Objective 


e VOICE MAIL 
+ AUTO-TRANSFER 
e FAK-ON-DEMAND 


Complete your mission 
for as little as $295. 


CALL 1-800-685-4884 


510-522-3800 • FAX 510-522-5555 
pesta OEMS 


We target devo 
TALKING Io INC. — 7 
1125 Atlantic Ave, « Alameda, C. bed 
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in ROM 
Use'C' KS-2: XT n card with NEC V40, 256k RAM ode А) 
code Options; PCMCIA, 1M Ram/Rom/Sram, 3srl., par, modem 
Run with — KS-7: AT equ uivalent card with NEC V53, 512k RAM ae ) 
DOS Options; 7M Ram/Romv/Sram, 5eri., par, clock, VGA/L 
Burn in KS-31; "m D card with modem, A/D, keyboard, Ж 
ROM IDE, EEPROM. Complete development systems start at $879 
(with tools to place DOS applicaitons in ROM). 
Tel: 303-444-7737 
KILA CALL Û BE 


Boulder, Colorado 80301-2842 USA 
Circle 236 on inquiry Card. 


| CREATE YOUR OWN PORTABLE PC! 

| • 640х480 Resolution with 512 colors 
• Super VGA adapter 

• Simultaneous display on ext. CRT 

e Fit any motherboard (up to Pentium) 
° 6 Expansion slots & 4 drive bays 

• UL certified 200W Power supply 


Also available in TFT Color Projection Panel, expandable | 
LAPTOP with one 16-bit ISA expansion slot for any PC card. 


PC Portable Manufacturer, Inc | 
1431 Potrero Ave. Unit E, So. El Monte, СА 91733 | 
Tel: 818-444-6849 or 8144- Fax: 818- 444-1027 or 6488 E 
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Computer Systems ¢ Data Acquisition | 


Rackmount Solutions 


RACKMOUNT COMPONENTS - OTY 25 PRICING 
Rackmount Chassis 19°x7°*x17" $131 
Rackmount VGA Monitor $531 
Rackmount Monitor Shelt $113 
Rackmount Cherry Keyboard Drawer $200 

RACKMOUNT PLATFORMS - Oty 1 Pricing 
RMS4860X2-66 EISA $1593 АМ54855Х-33 $915 
RM54850X-33 $1136 — RMS386SX-33 $665 


RACKMOUNT CHASSIS – 15 Models up to 20 Board Slots 
SLOT CPU BOARDS – EISA/ISA 486, 486SX, 386, 386SX 


RACKMOUNT MONITORS — Super VGA & Monochrome 
RACKMOUNT KEYBOARDS – High Quality Cherry KB 
RACKMOUNT SWITCH — Video/KB up to 12 CPUs 
RACKMOUNT CABINET — Modular from 21° to 96° high 


Exclusive International Distributor Program now Available 


SNS VALLEY 


TECHNOLOCY INC. 


2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 
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Senior Analyst 


DATAPRO INFORMATION SERVICES, a McGraw-Hill Company, the world's 

leading source of objective and value added information on computer and 

communications products, is seeking a Senior Analyst in its Information 

Services Division. 

Specific responsibilities include: 

e Tracking, researching and analyzing data networking hardware/software 
products and market trends 

e Analyzing vendor strategies, industry trends and 
marketplace competitors 

e Conducting user and vendor interviews 

e Developing positive working relationships with key vendors and 
industry contacts 

e Making presentations at technology conferences and industry events 

e Writing concise, factual reports. 


The ideal candidate will possess: 

* At least 3-5 years experience in researching, analyzing, and producing 
technical reports and articles (or equivalent experience) 

e Strong knowledge of wide area data network products, broadband 
communications and network management systems 

e Practical experience in custom consulting assignments (Big 6 
experience a plus) 

e Proven communication and platform skills 

e Keen knowledge of multiple product lines and complex information 
techniques (e.g. Client Server) 

e Bachelor's Degree preferred in Computer Science or Commmunications. 


Datapro offers a competitive salary, a full range of comprehensive benefits 
including a matched 401k savings plan and an opportunity to work with an 
industry leader. Interested candidates should send resumes complete with 
salary requirements to: 
DATAPRO 
ATTN: Paula Lazarich 
600 Delran Pkwy., Delran NJ 08075 
(Conveniently located 15 miles south of Philadelphia) 


PC-based Solutions for 
Industrial Automation 


e industrial PCs & Workstations |, 
e Enclosures and Card Cages 
° 486/386/286 CPU Cards 

e RAMWROM Disks 

e Industrial YO Cards 

e RS-232/422/485 


1-800-800-6889 
1-408-245-6678 in CA 
Fax: 408-245-8268 


SOLUTION GUIDE 
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Hagnostic Equipment e Disk & Optical Drives 


sali ДЕП. sitior [ 


А FREE, 288 PAGE 
DATA ACQUISITION CATALOG 


AND REFERENCE GUIDE 
FOR IBM FEI IAT. MICROCHANNEL 
COMPUTERS AND COMPATIBLES 
«A/D Boards 
«Signal Conditioning 
«Communication 
ePC Instruments 
eScientific Software 


> {SETS VETRABYTE 
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24-BIT A/D 


CONVERTER 


$495 


Money back guarantee 


800-321-5355 


Lawson Labs, inc. 
74 4th Ave. NW 
Kalispell, MT 59901 
We manufacture a broad line of data acquisition products. 
Circle 238 on Inquiry Card. 


* With PC/XT/AT software 
406 257-5355 or FAX 257-5572 


The Intelligent Solution For PUR a qum 


"s ' Р » | 
W 
D; ARTS пу | 


na Тапа Аг PLOW Protea 


Analog 1/0 to 330K samples per second | Digital Signal Processing up to 16 MIPS 
Digital [/O to 1.6M samples per second | 10-24 MHz CPU with up to 4M DRAM 
Up to 512 e | inputs on one DAP 20-32 MHz DSP with up to 96K SRAM 


Up to 128 di inputs /outpute DAPL™ Operating System 
LA BORATORIES I 


12-hit or 16-bit resolution ADCs © 100« standard conunands 
FFF and FIR-filtering with on-board DSP | © Custom commanda in C 
CPU: 1186 or 1486 
2265 116th Avenue NE 
Bellevue, WA 98004 


Send for FREE catalog and demo diskette. 
206-453-2345 / fax 206-453-3199 


Circle 240 on inquiry Card (RESELLERS: 241). 


“Take A Byte of Our Menu" 
Featuring: Mass Storage & Networking Solutions 
OPTICAL DRIVES OPTICAL MEDIA CD-RECORDERS | 

Sony * Ricoh Phillips (Glass) • Sony JVC (4X) 

Panasonic«Pioneer | Maxell * Verbatim • Fuji Sony (2X) 
NETWORKING | LAN MANAGEMENT PIONEER MINI 
PRODUCTS SOFTWARE CHANGERS 


ChipCom Hubs Saber LAN | | DRM602X, 
| Routers » Bridges, etc. Solutions 604X,1804X | 
| 


E> CompuSharp 
салчу Integrated Services, Inc. 


Connecting Customers to Technology" 


4230 LBJ Frwy. Ste 360 - Dallas, "T 75244 ° (800) 934-4364 • Fax: (214) 934-0944 
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Disk & Optical Drives rapt nics Table 18, Mice/ ) Per input е Keyboaras 


MEE TOUCHSCREEN kit includes: 
€ Transparent curved touch plate, sensitive to 


pressure. 
y vom 4"x4" in size, fits into PC 


| Кү pronti» Donne уе Слз 
M driver, Windows mouse driver, C-callable 
library, coding examples, demo’ s and 


"This product ...is darned near perfect." -Jerry Pournelle Byte Magazine 393 
"The MiniSCS! Plus is even more elegant than its im doe кау o айлап. 


twice as fast.” 


eid * shi & handling 
+ shipping & available on 


A 100% Printer — a Only 7.2 Ounces a Only $189. 00 
4 Compatible with all Parallel Ports 4 EPP Version Available 

| The high-performance MiniSCSI Plus provides a simple and 
inexpensive way to connect SCSI devices to the parallel port of 
your desktop or notebook. For most notebook users, it's the only 
way to use SCSI devices. Nearly twice as fast as the original 
MiniSCSI, this MiniSCSI Plus lets you run up to 7 SCSI devices 
from almost any parallel port. Plus, an integrated cable makes it a 
snap to share SCSI devices with desktops and other notebooks. 
For more information, 


see your dealer or call 1-800-934-2766 — (djgdaplec 
(1-408-957-7150 for information by fax). LO sow мока IMPORTANT THAN EVER 
o es е d | Риз reserved. Adaptor ond the Adaptec Jogo re trademarks of Adaptec, Ln. which tray be 


к (A На аан , All other 
ibat wel Kg d тикие іо 


t m d 
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Terminate SCSI Problems! 


SCSI Vue" 
Terminator 


* Active Regulation 
* Status Indicators 23 
. "ica anne 


Universal 
Keypad for 
Portable 
Computers 


m ar Blacl 


e Yê SCSI Bus ^ 
Performance 
* Less Errors; More Reliable 
Data Transfer 
* Diagnoses Problems 
* Analyzes Signal Quality 


Boost data entry speed, accuracy and convenience 
| with Genovation’s Micropad,™ the innovative 
| numeric keypad for portable computers. 
Is the unhandy numeric section of your 
TO COMPUTER portable computer's keyboard dragging you 
4 down?....Give your productivity a boost by 


using our Micropad. The q— Ж 
designed Micropad is ideal for spreadsheet 


High- Performance 
Active Diagnostic 
* DOS • MAC * UNIX • 


ESS 
- Diagnostic dicun Gold Cables 


* Large Ferrite F and accounting applications that require fast 
* Triple Shielding | and accurate entry of numeric data. 
* Double Gold 20u The Micropad attaches to the parallel port 
и ее of any MS-DOS computer while providing a 
Gange Wire clean pass through connection to the printer. | 
Bene ls: n Power usage is negligible. Lightweight and — | 
» No Loss Of ¥ compact, the Micropad is fully compatible 
Important Data TO PRINTER with and programmable under both DOS and 


* Faster Performance к | 17741 Mitchell. North Windows. It is also available with connectors 
a Test Cable Integrity The lirna SISSE Irvine, СА 92714 USA to fit keyboard and serial ports. 


T Ьа = TEL (714) 833-3355 анаа 
FADE 3101 Whipple Ra. Union City, CA. 94587 FAX (714) 833-0322 GEN OVATI ON U 
DeleGeleTeAcL РЬ: 510-471-6442 Fax 510-471-6267 (800) 822-4333 NZ 
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Keyboards « Miscellaneous Hardware 
CUSTOMIZ 


* Custom Key Imprinting - all brands! 
e Custom Colored keys for ЇВМ® DEC®, | 
Wyse Key Tronic®, Cherry, and morel) _ 

a Custom and stock keytop label kits for Bx 
software & languages. | 

* Full color keyboard templates made to | T 
your exact specifications. | 

* Word Perfect Keyboards. 

* Cyrillic, Arabic, Hebrew, etc. Keyboards 


from the еы itc d Dept. vos nd Dr. 
fna: Cottonwood, AZ 86326 


| СУН Е 602 634-7515 
CORPORA ГОМ FAX 602 634-4620 


Circle 234 on Inquiry Card. 


REMOVABLE STORAGE MODULES 


FEATURES & OPTIONS: 


> Supports most 3.5" hard 
drivas 


> IDE, or SCS! interfaces 

> Hot removability 

> Key lock ON/OFF security 

> Fan cooling option 

> Built-in SCS! ID selector 
switch option 

» Ruggedized alumin 
ote Pune voe, | 


> fgg rwe activity 


> Patent protected 


19° rackmount keyboards 
>» 1U or 1,76" space 
» 25 models 
> shi travel and membrane 


IBM PC XUAT, PS2 
» Compatible 


US and Intl. versions 
> Spring-fock front panel 
» Serial gutan mm, 2 
» button trackba 


Call JL at 
1-800-283-5123 


JAL Computer 
Products Inc. 
659 Glass Ln. 


CA 95356 
rt: 209-575-4662 
75-4682 
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STEP ON IT 


KEYBOARD CONTROL PEDALS 


Toke the strain off your Limited Time 
È honds. Unique foot pedals Introductory Offer! 


in User 
Convenience! 


| mimic CONTROL, ALT, Pedal 
И SHIFT or other keystrokes n - 
of your choice! Regularly $89.99 
© For flight simulators To Order Call 
BEI e For injured and disabled “200.902. 
| « 00S Windows 1-800-203-0092 


Biba inacvuton:. 270) liene dee. Sie B. Medics, Wi 53705 
Fax 408-732-689" Hal SESEZEUBU ED СП 
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Laptops & Notebooks e Multimedia/CD-ROM 


Notebook Expansion 
Ihe Easy Way 


LapStation Expansion 
Systems and 
CableMate Port 
Replicators let you — 
attach any desktop 
peripheral or PC 
enhancement card 
to your notebook in 
one easy step. 
Models with one to 
seven slots and bays 
support most popular 
notebooks. 


FREON GE. «oso 


The Portable Peripherals People 


1214 Wilmington Avenue / Salt Lake City, Utah 84106 
(801) 466-9797 FAX (801) 485-6204 Toll Free (800) 866-9797 
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Let your "true colors shine | 
through" when you advertise your 
computer products in BYTE's _ 
HARDWARE/SOFTWARE SHOWCASE - 
our newest, affordable, nem 
advertising section! 


Call for more details: 
(603) 924-2695 or (603) 924-2598 - 


| VIDEO FRAME GRABBER / ACCELERATED SVGA DISPLAY 
HIGH PERFORMANCE, SINGLE SLOT, PCI / VL BUS 


IMASCAN /Chroma 
NTSC, PAL, SECAM, Y/C (S-VIDEO) 
RS-170 MONO (640X480) 

IMASCAN /Mono-D 
RS-170 MONO (5 MHz - 20 MHz) 
9/16 BIT (40 MHz) DIGITAL INPUT 

IMASCAN/RGB 
16 / 24 BIT RGB (5 MHz- 15 MHz) 


IMASCAN PRODUCTS INCLUDE: 


* PCI and VL Bus Architecture 


• 2 MB Shared Frame Buffer Design E vw AG R AP H 


• Transter Rate ta 25 MB/Second, Dual Port Transter 11 Elizabeth Drive 
» Sub-Pixel Clock Alignment, Programmable Gain/Ottset. DC Restoration Chelmstord, MA 01824 USA 
» Real-time Video in Window with Continuous Scale and Zoom Te (508) 256-4624 
• 24/16/8 Bit Color Display up to 1280 x 1024 at 70 Hz e (508) 
e Drvers for Windows 3. X, Windows NT, Video tor Windows, IBM 05/2 Fax; (508) 250-9185 
* Application Drivers for Image-Pro Plus and Optimas Availabte 


a 
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Lal: 


Fast & Friendly 


The handheld programmer/emulator for demanding engineers. 


EEPROMs, FLASH, PICS, 8751 

micros. It emulates RAM and 

ROM too! | 

To get $4 оп your desk tomorow, of yy ~ 
to-simply request literature, call: “fi 
us: 407-649-3335 С 

wrt: (+44) 300 320719 j 


US Fax: 407-649-3310 
"m Fan (+44) 300 321012 


A iW m ¥ | Lr mn ‚ 22 Lake Beauty 


fl AW \ pi | 
LUC i UV Q id, 
Detamen Progrerrwrors inc Майап Newton, Dorset DT2 ОАЕ. UK. 

15 years of innovative solutions in the palm of your hand. 
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1 800 668-2707 voice: 519 850-0637 Fax: 519 660-1602 
From DWC uPLC ... 

Our Hottest New Product!! 
Smart Input, Output Devices for the PC 

Plugs inta Your Serial Port 

Read or write to inputs. or outputs. Program events 

to occur based on time of day or any event, Sequence 

events based on input conditions or titne. Transmit data based 2 
on event or time. ASCIE communications. Pre-procéss acquired data, 


DoD «a i sae IN А 
Analog 10- 8 t0 bit 3005 In Lout 
Network Manager ASIRASI S 


| а on My Cord gpm 261). 


Attaches to the PC's parallel printer port 
Contrals up to 14 IEEE Instruments 
Transfers data at up to 170 Kbytes/sec 
Includes DOS or Windows software drivers 
Graphics & analysis software available 
Allows parallel & IEEE devices to be 
connected simultaneously 


Call ur tas for more 1л 


F | ' 


Cleveland, Ohio 44146 
Circle 235 c on Inquiry Card. 


| Юќесћ, Inc- 25971 Cannon Road 


Save time. Save money. 


Our wide range of C-programmable miniature 
controllers are ideal for control applications, it : 
acquisition, and test and measurement. c» and low in price 
(the Little PLC" above is 273" and $195), these controllers are programmed with 
our easy-to-use Dynamic C™ development system. Our controllers feature digital 
VO, ADCs and DACs, reluys and solenoid drivers, RS232, 85485 serial ports, battery- 
hacked memory and time/date clock, LCDs, keypads, enclosures and more! 
F , 1724 Picasso Avenue — 24-Hour Information 
ا‎ ۸ Davis, CA 95616 Service 916.753.0618. 
| Z WORLD ҮАК Call from your FAX and 
C—N 916.753.5141 FAX follow the instructions. 
Circle 251 on Inquiry Card. 


аре Drives ! Bus ini 65: 


3480 & 9-Track 


Optical CD ROM Maker 
Windows NT, OS2, Novell Software 


° 3480 from $5995 
e CD ROM Maker $3795 


• Optical Storage from $995 


e 9-Track $995 Complete 


CALL 1-800-938-TAPE 
Get The Very Best For Less 


Laguna Data бенз 
7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 © Fax: (702) 254-0910 


= 
5 


... The Tape Experts 

* Top Quality 

* High Performance 

* Proven Reliability 

* Easy to Use 

* Best Price 

• Total Support 

* Factory Direct 

e Made іп the U.S.A. 


9-TRACK 
3480/3490 


Data Interchange for 
DOS, NOVELL, UNIX, 


| WINDOWS AND OS/2 


6709 Independence Ave. 
Canoga Park, CA 91303 
FAX (818) 592-0116 
Tel (818) 592-0061 
Tel (800) 468-0680 | 
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CAD/CAM * Communications/Networking © Grap hies 


The first printed circuit- 
board program for the IBM 
PC, and still the first choice 
for designers of 2-sided 
PCBs, occasional users, ang 
educators. The program's 
features include unmatched 
ease of use, continual 
design-rule checking, auto- 
| matic pad shaving, trace 
| fületing, soldermasks, and 
| smARTWORK" PCB Software  Sllkscreen. smARTWORK 
with autorouting is $895 
(Q  Wintek Corporation ($495 without) and has a 
AA WINTEK 1801 South Street 30-day money-back guar- 
(800) 


ч at = m 


= 
3 Li 


Lafayette, IN 47904 antee. Call (800) 742-6809 
742-6 8 09 20(317) 448-1903. 
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BW-MultiConneet 
for Windows NT 


Turns Windows NT 
into a NetWare’ 
server for DOS & 
Windows clients. 


For FREE 30-day evaluation 
call 1-800-463-6637. 


Let's Connect!" 


B eame 
ا‎ 
W hiteside 

Software" 


Trademarks are the property of their respective owners 
Tel: 1919) 831-8989, Fax: (919) 8:1] -H090, 61994 Beame N Whiteside Software, Ine. (0390) 
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New!! Version 7.0 
Available for DOS, 05/2, 
Windows and Windows NT 
= High-resolution vector graphics 
= Log plots to any base 
= 3-D surfaces shaded to level 


contours 
« Printer output limited only b 
size ol output medium ) 
= New — patch plots, bar and 


. whisker plots, staircase plots 

С 9 PostScript Level 2 support 

— *»» А]| elements in 216 colors 
raphiC is a C-library that allows you to create every sort 

# of scientific and engineering plot. No special knowledge 

É is required to program in GUI environments. 

V Scientific Endeavors Corporation ЫЕ" 

V 508 N. Kentucky St., Kingston, ТМ 37763 Reasonable license terms 

(800) 998-1571 FAX: (615) 376-1571 ara available, 
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Factory Data Collection 


(pp m 
The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


COMPUTERWISE. 


302 N. Winchester * Olathe, KS 66062 
913-829-0600 * 800-255-3739 • FAX 913-829-0810 
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GSS*GKS 


Graphical Kernel System 
for MS Windows 


GSS'GKS, a C and Fortran function library based on the 
ISO/ANSI GKS-standard, enables you to develop portable 
graphics applications including user interaction, coordinate 
transformation and object segmentation. GSS'GKS, which is 
well established as a DOS version, is now available for MS 
Windows. Take your existing GKS code, recompile and link it 
with the GSS'GKS libraries and get a real MS Windows 
application with access 

to the Windows print manager. 
When developing а пем 
application you experience a 
powerful graphics functionality that can easily be integrated 
into the windowing environment. You may even add Windows 
elements such as menus or pushbuttons. Supported 
compilers are: MS C and Fortran, MS Visual C, Borland C, 
Watcom C and Fortran. In addition GSS'GKS libraries are 
available for Windows NT, OS/2, SCO UNIX, Interactive UNIX, 
Solaris and Onsite UNIX SVR 4.2, thus offering portable 
graphics functionality on 


all platforms. KEG. ? Ориат 


EMATEK 


Circle 276 on Inquiry Card. 
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EMATEK GmbH 
Subbelrather Straße 17 
D-50823 Cologne, Germany 
Phone: +49-221-512074 
Fax: +49-221-529666 
Email: gsscgi@ematek.de 


Mathematical/Statistical e Utilities e Windows 


РСТЕХ 
Typesetting Software. 


To solve tough 


numerical 


| y analysis 
Кое 


(seca 
i=l | н = | | 

This complete typesetting system makes 
your books, manuals, articles, & math formulas 


look their best! 


For a FREE CATALOG & DEMO DISK, call 800/808-7906 
Personal TK, Inc. 12 Madrona Street МІ Valley, СА 94941 Рах: 415/388-8865 


JSYIMOHS JYYML4OS 
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Numerical Analysis Software 


Free HiQ numerical analysis and data visualization 
demonstration software for Macintosh. The demonstration 
package includes the HiQ demo program and an 84-page 
step-by-step demonstration manual that gives the user a 
comprehensive look at HiQ. Example problems include: 
signal processing, ordinary differential equations, linear 
algebra, numerical integration, and 3D visualization. 


National Instruments 
6504 Bridge Point Parkway, Austin, TX 78730 


HEALTH CARE 
FOR YOUR 
HARD DRIVE 


FLX ...for disks 


(512) 794-0100 THE FIX REBUILDS: 
(800) 433-3488 (U.S. and Canada) 
Circle 242 on Inquiry Card. W THE BOOT SECTOR 


HE THE PARTITION TABLE 
EVEN IF ALL THREE ARE CORRUPTED 


RAPID REPRODUCTION 


Simple Fast Smart Reliable Duplicators “The single most powerful data recovery 


tool known to mankind”... THE F IX!! 


No longer will *Failure 


Reading Drive С:” or “Non operis s 
Svstem Disk Error" caus: Get the Data... 
System "SK BITO CAUSE — It’s that Simple! 


havoc. GET THE FIX! 
RECOVER THAT DATA • CALL NOW 


CONSOLIDATED SOFTWARE P 


СА [ov] «mee TT c 
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АХ 1000 MANUAL  AX-2X AUTOLOADER 


-FORMAT, COPIES, VERIFIES. - FORMATS, COPIES, VERIFIES 

-180 3.5 H.D /hr. - 180 3.5 H.D hr. 

-COPIES ALL MFM FORMATS - COPIES ALL MFM FORMATS 
-RELIABLE TEAC DRIVES - АЛІ, BIT BY BIT VERIFICATION 
-AVG. 100,000 COPIES/DRIVE - ADJUSTABLE WINDOW MARGIN 


-5.25" + 3.5" DUPLICATION - BATCH PROCESSING 
-] YEAR WARRANTY -6 MONTH WARRANTY 


РА (ORANG 


TECHNIOLOGIES 
CORPORATION 
4995 TIMBERLEA BLVD., UNIT 9 
MISSISSAUGA, ONT. L4W 282 
TEL: ut 602 aiu FAX: (905) 602 9279 


Application Software 
a Windows without 


DOS/V and Windows-J 


JWK 


$250  KUREO O TECHNOLOGY LTD. 


B.C V5G 4R8 Canada 
Call for details er Tel (604) 433- EES Fax x (604) 433-3393 
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| Windows 


Gamma 


Lac 


Arabic, Biblical, 
Chinese, European, 
Greek, Hebrew, Indian, 
IPA, Japanese, Korean, 
Persian, Russian, Sanskrit, 
S.E. Asian, Tibetan, Urdu, 
& more – scalable fonts for 


T Д 
applications as easily 
as you type English! 


From $99.95. Use with DTP, 


presentation graphics, e-mail Call the WinLanguage™ 

and fax. Even complex experts! 

languages are easy to type ? 

because of automatic contextual y SHOUT o о اي‎ 
haracters, ligatures and diacritic Ê qet Vane ave | 

characters, ligatures and diacritic qx сь and 


positioning. ee 
Here's our guarantee: If you are nol 
comfortably using the foreign language of your 
choice in your Windows software within 30 days, 
return the product for a full refund. 


Gamma Productions, Inc. 
12625 High Bluff Drive #218, San Diego, CA 92130 
Sales: 800-97-GAMMA (800-974-2662) 

Tel: 619-794-6399 Fax: 619-794-7294 


Circle 227 on Inquiry Card. 


1991 


1992 1995 1994 


Јапиагу 
February 
March 
April 

May 

June 

July 
August 
September 
October 
November 


December 
Special 


Issues 


indows '92 


` Call (B05) 484-2128 or (800) 541-9508 FAX (805) 484-3929 


t 


TECHNICA! GRAPHICS © DATA ANALYSIS € 
DATA ACQUISITION * WINDOWS 


ORIGIN 1s your complete laboratory data 


management solution, providing unrivaled 
flexibility, publication-quality technical 
graphing, and sophisticated data analysis 
capabilities in an easy-to-use Windows 


environment. 
See us in Atlanta at Comdex, Booth #9326. 


For a Free Demo, Call 


1-800-969-7720 


MicroCal Software, inc., One Roundhouse Plane, Northampton, MA 01060 
Tel: 413-586-2033 © Fax: 413-585-0126 


Circle 256 on Inquiry Card (RESELLERS: 257). 


` TCP/IP & SNMP 
Add Networking Protocols to your system designs with: 


FUSION Developer's Kit 

: FUSION TCP/IP protocol suite 
FUSION SNMP agent MIB 2 « Version 2(Available Soon) 

* Flexible architecture -C source code 

* Used in thousands of process control, embedded systems, 
and end-user designs 

: Easy porting with consulting and training available 

. compaia porting services available from our engineering 
st 


a 
OD Pac Suoi 


Circle 255 on Inquiry Card. 


Special Issues U.S, Delivery $3.00 Foreign $4.00 
1990-91-92-93-94 U.S. Delivery $6.00 Foreign $8.00 Canada & Mexico $6.50 
All issues prior to 1990 U.S. Delivery $3.00 Foreign $4.00 


All checks must be in U.S. funds and drawn on a U.S. bank. 
The above prices include postage in the US. 


Please indicate which issues you would like by checking(V) the 
boxes. Send requests with payment to: 


BYTE Back Issues, One Phoenix Mill Lane, Peterborough, N.H. 03458, 
(603) 924-9281 


C Check enclosed Г] MasterCard 
Card # 


Exp. Date 


Charge: [ГГ] VISA 


BYTE 


п; 

ta 
Tha Magasin ed Teummmloqy Integretion 
Zip 


All orders must be prepaid. Pieasc allow four weeks delivery. 
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ISVIMOHS JHVMLIOS 


THE BUYER’S MART 


THE BUYER'S MART is a unique classified section or- 
ganized by product category to help readers locate sup- 


A DIRECTORY OF PRODUCTS AND SERVICES 


pliers. Each ad has Inquiry numbers to aid readers re- mended). — 
DEADLINE: Ad copy is due approximately 2 months — 2"XTÀ 


questing information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"х1'/." 
ads can include headline (23 characters maximum), de- 
scriptive text (300 characters is the maximum 


recommended) plus company name, address, tele- FAX: 603-924-2683. 


220 VOLT PRODUCT 
PC POWER ABROAD 


Hewlett-Packard Authorized Dealer 
for 220V Printers, Computers & Plotters 
HP international Warranty on all models. 
Save $ - Take your products with you when Igaving the 
U.S., or we will ship direct. Call us today! 
TOLL FREE: 1-800-505-4676, Tet: (202) 783-6910 


Horizon Trading Co, Inc., 1510 H St, NW, 
Washington, DC 20005 USA, Fax (202) 783-6914 


Inquiry 651. 
| ACCESSORIES 


RADIOACTIVE? 
Plot it on PC («Palmtops) with RM-60 RAD. MONITOR 
+ ALARM, Uses com port. ALPHA « ВЕТА » GAMMA • 
X-RAY. MicroR:1000 X resolution of survey geigers. Track 
RADON, find sources. Check food, water, ceramic coffee 
cha м (EYE OPENING}. Plot background, plane ride TV, 
bricks. PC MAG & BYTE rev. Visa/MC/EURO. 45 day $ back. 
800-729-5397 or Tel/Fax: (302) 655-3800 

Aware Electronics Corp. 


P.O.Box 4299, Wilmington, DE 10807 :Y $149.50 crx 


KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosis signals up to 600 feet. Control up to 96 PCs 

with one keyboard, monitor and mouse. 


CYBEX CORPORATION 
4912 Research Dr.. Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 652. 


VGA Splitter 


Connect 2, 4, or more monitors lo your computer 
Bright and crisp presentation simultaneously on 
all monitors - Guaranteed 

Works with all VGA, SVGA, and RGB monitors 

Small durable metal case. MADE IN USA 

Extansion cables available 


HAR TECHNOLOGY у), oso. «430 


Santa Ana, CA (714) 841-8607 


Inquiry 653. 
BAR CODE 
Labeling Sofrware 


On EPSON, IBM, OKI, or LaserJet, Easy 
WYSIWYG design. Any format/size. Up to 120 


fields per label, 18 text sizes to 3" -readabie at 
100°, AIAG, KMart, Sears, MIL-STD, Penneys, 2015, 
128, UPC/EAN, Code 39. File input & Scanned 
PCX graphics - $279. Other programs from $129. 


Worthington Data Solutions 


(408) 458-9938 800-345-4220 
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phone and fax number. 2"x2%" ad has more space for 
descriptive text (850 characters is the maximum recom- = жп v 


RATES (Jan. 1994) 


prior to issue date. For example: November issue a sop $668 ше =! 


closes on September 8. Send your copy and payment з adsissue — - - 599 501 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix оуд» 

Mill Lane, Peterborough, NH 03458. For more infor- 1 ad $1,392 $1,336 $1,170 $1,114 
mation call: Margot Swanson at 603-924-2656. 2 ads/issue - 


= 1,114 1,058 
3 ads/issue = — 1,058 1,002 


BAR CODE 


Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 

and Serial Terminals 
Attaches as 2nd Keyboard or to any ADB port 
Reads 2015, 128, UPC/EAN, Code 39, ete. 
External or Internal attachment on PC 
Wand, CCD. Slot Badge, Magstripe or Laser 
Two Scanners per Reader 
100+ Configurable Options 
2 Year Warranty, 30 Day $ Back Guarantee 
Direct From Manufacturer 
Top Rated by Independent Review 
Complete with CCD Scanner — $624 
* Complete with Laser Scanner ~ $1250 
* Complete Wand only Reader- $329 
Worthington Data Solutions 

3004 Mission Street 
Santa Cruz, CA 95060 
408-458-9938 
800-345-4220 


+e o +e + + * &o ++ 


Portable Reader 


* AA Battery Operated, 64K or 256K 


* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machina) in any 
language. This unit is EASY! 


Double duty as Non-portable Reader 

4x20 Supertwist LCD Display, 35 Rubber Keys 
2 Built-In Inventory Programs 

Download tables and Pick Lists 

Wand, CCD, or Laser Scanner Input 

Seria! Interface and Keyboard interlace 

Reads 2015. UPC/EAN, 128, Coda 39, etc. 

2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

84K Complete with Steet Wand ~ $799 

New Smaller Size - weighs only 12.5 oz. 
Worthington Data Solutions 


3004 Mission Street « Santa Cruz, CA 95080 


408-458-0038 FAX 408-458-004 800-345-4220 


* * Y * Y? KR * ++ * + 


Cordless RF Bar Code Wand 
A cordiess RF bar Code wand with a range of 100 
feet. Plug-N-Play. No software needed. Attaches 
as 2nd keyboard. For IBM and Macintosh or any 
serial device. Real-time remote data collection for 
$695.Optional pocket beeper for long range -$395. 
I's an exclusive from the PC bar coding leader. 


Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 


'BAR CODE 


Portable Bar Code Reader 


» Use as a PORTABLE, WEDGE, or SERIAL 

» 9V Battery Operation with Lithium Backup 

» 2x16 Supertwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Ciock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

» Wand, CCD. Laser, or Serial Input Devices 

>» Built-In Program Generator 

» Create Your Own Custom Programs 

» 6 Built-in Inventory Programs 

» Up to 250 Programs Can Reside in Memory 

» Create up to 250 Data Files per Program 

» Up to 250 Look-Up Files іп Memory 

» Built-in Calculator 

» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

» 30-day $$ Back Guarantee — 1 Year Warranty 
» Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-5232 


BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
» Emulates Keyboard: Works With Any Software 
» Data Appears as Keyboard Input 
» Uses Enhanced Decoding Algorithms 


» Accepts Wand, Slot/Badge, CCD, Laser. 
Magnetic Stripe Reader, & RS232 Serial Input 


» Reads All Popular Bar Codes (18 types) 

» Reads HIGH, MEDIUM, & LOW denaity codes 
>» Auto-Discriminates Between Bar Code Types 
» Easily Programmed with a Bar Code Menu 

» Over 140 User Configurable Options 

» Daley Chain Up to 96 Readers 

» Supports NOVELL Networks 

» Supports US & INTERNATIONAL Keyboards 
>» Direct From Manufacturer 

» 30-day $$ Back Guarantee, 1 Year Warranty 
> Complete Unit with LASER Scanner - $1095 
» Complete Unit with WAND Scanner - $395 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 671-9015 FAX (817) 885-6232 


SCANNER SALE 
USA Made 
e WELCH ALLYN Stee! Wand widecoder $249 


Wedgs (DOS/WIN) wHP Wand o P&C Laser $125 
* Mag Stripe Encoder/Reader (2 сг 3 irks) $10994 
* Print Software (DOSWN) $149** Software: inven давав, Took 
• POS Products • 30 Day $$ Back • SPANISH Dept. Avail, 
BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Severn Way. Riverside, CA 92503 (908) 270-0016 Int'l 
(800)653-4252 US • (800)219-5178 CAN * FAX (909) 270-0920 | 


Inquiry 654. 


BAR CODE _ 


Bar Code Printing Software 
LabelWorks for Windows 
» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label! Formats or Design Your Own 


» Rich Text Support: Mix Styles, Types, & Sizes 


» Automatically Prints Serial Numbers 


» imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 
» Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


» 30-day Money-Back Guarantee, $295 
*** CALL FOR FREE DEMO SOFTWARE * ** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BAR CODE EXPERT 


* Keyboard wedge readers for PC/XT/AT, PS/2, Mac and Terminals. 
* Readers w/RS-233, RS-485 and multidrop protecal. 
* Reader w/DTMF output, data transmission over phone line. 
* Accepts Wand, Slot. ССО, Laser. Magstripe and MIGR 
check reader. 

• Reseller's discount available. Please call for free catalog. 
IBS-Intelligent Barcode systems, Inc. 
16031 Kaplan Ave., City of Industry, CA 91744 
(800) 765-2271 (818) 968-6285 Fax: (818) 968-5527 


Inquiry 655. 


NEED A ONE STOP SOURCE 


FOR YOUR BAR CODE SOLUTIONS? 
NO PROBLEM! WE OFFER — Quality * Performance * Value 


A full fine o! READERS » PRINTERS * PORTABLES » BAR 
CODE READERS FOR NOTEBOOKS * HEWLETT-PACK- 
ARD SCANNERS * MAGNETIC STRIPE READERS. Our 
readers plug and play with your existing system without add 
tional &oftware. CALL ABOUT OUR 30 DAY GUARANTEE » 
TECHNICAL SUPPORT • OEMVAR DISCOUNTS, 


INTERNATIONAL TECHNOLOGIES & SYSTEMS 
Eastern USA (B00) 826-1688 804-272-0138 inti. 
Western USA (800) 228-9487 604-272-0357 Fax 


Inquiry 656. 


_ BARCODING 
WITH WINDOWS 


|1111 Window Bar™ 


• Software that's easy to learn & install 
e ideal for compliance labeling 


© Rated as the "TOP RECOMMENDATION" by 
independent expert vs. 11 others 


e Full-featured, network ready; DDE compatible 
e Supports all popular symbologies, most bar code 


printers and data bases. 
e Interactive and automatic printing tools via Windows! 
e Full design capabilities; full Windows set-up 
e Variable graphics (WYSIWYG) 
© No risk, 30-day money-back guarantee! 
© Free 800 tach support 
e Distributor & VAR inquiries welcomed $495 


CALL NOW FOR A FREE DEMO DISK 


Mayer Automation Group 
3405 4th Avenue South • Birmingham, AL * 35222 
1-800-289-6293 • Fax (205) 323-0886 


Inquiry 657. 


BAR CODE. 
DOS & WINDOWS BAR CODING 


Bar code readers designed for fast, reliable, cost- 
effective data-entry. They work just like a second 
keyboard. Numerous scanners (wand, credit card, 
CCD, laser, etc) Bar Tender for Windows designs 
labels on screen & outputs on almost any printer. 
DOS printing. too. Generous reseller discounts. 
Great warranty. 30-day money-back guarantee. 


Seagull Scientific Systems, Inc. 
15127 МЕ. 24th, Suite 333, Redmond, WA 98052 
800-758-2001 206-451-8966 FAX 206-451-8982 


DATA INPUT DEVICES 
Bar Code, Magnetic Stripe Readers for microcomputers 
& terminals, including IBM PS/2 & others, DEC, 
Macintosh, AT&T, CT, Wyse, Wang. All readers connect 
on the keyboard cable & are transparent to all software. 
UPC & 39 print programs, magnetic encoders, & 
portable readers are also available. 


TPS Electronics 
4047 Transport, Palo Alto, CA 94303 


415-856-6833 ink: BARCODE 
1-800-526-5920 FAX: 415-856-3843 


Inquiry 658. 


VARIANT MICROSYSTEMS 
BAR CODE READERS DELIVER 


WAND/LASER/MAGNETIC CARD CONNECTIVITY 

* Keyboard wedges (Intemal/Exteral) for IBM PC/XT/AT, 
PS/2, and portables 

• AS232 wedges for WYSE, Link, Kimtron terminals 

e Bar code and label printing software 

© Full two-year warranty 

* 30-Day Money-Back Guarantee 

» Extensive VAR/Dealer Discounts 

46560 Fremont Blvd, Suto 105/ Fremont, СА 94538/1510) 440-2870 

800-666-4BAR FAX: (510) 440-2873 


Inquiry 659. 
C++ & DATABASE 


Сее Libraries to access and (ax to/from your database: 
SyPLUS & OraPLUS C++ Libraries for Sybase & Oracle 
SyPLUS & OraPLUS wisource code 
Sy FAX & OraFAX C» Libraries for Sybase &Oracia 
Sy FAX & OraFAX w/source code 
Other C++ Products: 
In-depth C++ video course, DOS/UNIX examples, support 
The C++ TOOLBOX, MS/Win, DOS Libranes 
The С»+ TOOLBOX wsource code 


Universal Information Systems (Unitnfo) 
(800) 793-7491 


72 Van Riepen Avonuo, Jeraay City, NJ 07306-2806 
Inquiry 660. 


CAD 
Circuit Design Software 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 
Mental Automation, Inc. 

5415 136th Place SE, Bellevue, WA 88006 
(206) 641-2141 Fax (206) 649-0767 


Inquiry 661. 


CircuitMaker® 2.0 


High-Performance | 
Schematic Capture, Digital and Analog 
Circuit Simulation 


Entire package only $269 
FREE DEMO available on most commercial BBSs 
For information or orders call 800-419-4242 


MicroCode Engineering, 1943 North 205 West, Orem UT 84057 
Phone 801-226-4470; Fax 801-226-6532 


Inquiry 662. 


CAD/CAM 
CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
indexer LPT'^ software $249 
NEW VERSION 3 VISA/MC 


a Controls up to six step motors simultaneoualy 
* Linear and Circular Interpolation 
• New features to accommodate machine contro!. 
« Easy-to-use DOS device driver. Super Manual. 
* CAD-CAM interface availabla. 
bon, 1422 Amad Ave 


Ability Systems M 19001 (215) 657-4338 


FAX: (215) 657-7815 


Inquiry 663. 


5345. 9475! 


The Newest Version of CADKEY - thousands previpusty sold at $3,495. 
Complete 3-0 modeling anc 2-0 drafting tools. true spimes and conics, 
suttaces, shading, mass properties, and sterec/tithograghy Suppt. 
Complete symbots libraries. associative dimensioning and crass- 
hatching, dual dimensioning, geometric dimensroning/telerancing Read/ 
write AudoCAD, .DWG files, DXF. ana GES 5.0 Graphical user interface. 
ма 60% (macros, CADL, and LISP). 

Call 617-631-8682 or FAX 617-631-5324 

Computer-Aided Products, Inc. 


POB 269, Marblehead, MA 01945 


Inquiry 664. 


| CASE TOOLS 
GenlE from CASEwise 


Finally. a too! powertul enough for the largest corporate project yet 
өмү enough to use for your first "n Supported techniques 
include. Function Decomposition, Data Flow, Matrix and ER 


CADKEY 7 mechanical CAD software 
for сай 


Modeling. Configurable notations are consistent with most 
methodologies including’ Yourdon Chen, DeMarco. and IE, SOL 
DDL and Xbase header, index, and memo generation GeniE 
features DDE reports, WYSIWYG output. version control and 
Windows Cue-Card learning ~ learn as you go’ 

CASEwise 

Alin: Crayton Jenkins c/o CSC Consulting, 1 University Oltica Pk. 
Waltham, MA 02154 Call: 1 (808) 893-8398 Fax: (617) 894-0418 
UK/Anti: +44 (0) 71 722 4000 Fax: (0) 71 722 4004 


Inquiry 665. 


CD-ROM _ 


ж TOSHIBA * PLEXTOR 4 NEC Ж 
ж SOUND BLASTER * 
ж MEDIA VISION + ADAPTEC + 
* CD-ROM TITLES, MAC & DOS 
* CD-ROM CADDIES & ACCESSORIES 
Computers at Large 
Samtoga. CA 
Dedicated to CD-ROM technology. 
PLEASE CALL Fon Our Paice List 
800-642-4194 * 408-255-1081 
Fax 408-255-2388 VISA & MasterCard accepted 


Inquiry 666. 


CD ROM TOWERS & JUKEBOX 
SERVERS FOR ALL OPERATING 
SYSTEMS! No Device Drivers/MSCDEX 
needed, Complete Kit Networks CD Roms, 
unlimited user license, 7 Slot tower/4 
drives, 1 Yr. Warranty 


"NONE BETTER AT ANY PRICE!" 
CALL “JES " AT:1-(800) 482-1866 


Inquiry 667. 


Put All Your Documents on 
CD-ROM for less! 


We can assais! you in your CD-ROM Development by 
converting paper documents, microfilm or fiche, catalogs and 
images on to CD-ROM. We also develop search engines for 
retneval purposes. 
Competitive prices and excellent customer service 
Call for information. 

Media Conversion Corp. 
800 Roosevelt Road Building D/Surte 106 
Gien Ellyn, IL 60137 
(800) 860-1033 or Fax (708) 469-1277 


Inquiry 668. 
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THE BUYE 


CD-ROM Networking for Peer-to-Peer Networks 
Introducing OPTI- * Lite 


OPTI-NET Lite employs data caching and prefetching 
technologies to improve the response times for clients 
sharing OM resources on peer-to-peer networks. 

Call for your free catalog featuring our line of CD-ROM 
solutions including the Je OPTI-NET softwarc 
family, OPTI-CDcacbe caching, multi-drivc 
CD-ROM hardware, and networked CD-RÓM titles! 


ONLINE COMPUTER SYSTEMS, INC. 
FlashFAX Information Hotline 301-601-2120 
301-428-3700 or FAX us at 301-428-2903. 


Inquiry 669. 


New and Updated CDROM Titles 
Cica MS Windows CDROM, Thsnds of Windows prgrms. $29.95 
Giga Games CDRDM, Games for DOS/Windows. 

Space and Astronomy. Thsnds NASA images/data 
C User Group Library, C source cede Dec 93. ............... 
Simtet MSDOS CDROM, DOS Shareware/Freewaro 


Gutenberg Project, Literature and docs... 

Linux Operating Sys, 386/486 OS. X11, full srt 
FreeBSO Operating Sys, Ver 1.0, Кт src, ОМІ .............. $39. 95 
Libris Britannia, MSDOS TactvSci/Engineer .... 

X11R5/Gnu CDRDM, Full src, SPARC nii 


CDROM Caddies, Lifetime Guarantee ................................ $4. B5 
Top quality CDROMs. 100% satisfied or full refund. 


WALNUT CREEK CDROM 
4041 Pike Lane, Ste D-212, Concord, CA 94520 
1-800-786-0907 Visa/MC AMEX, Fax: 1-510-674-0821 


ту 670. 


` COMPUTER BOOKS 
COMPUTER BOOK STORE 


Now, on the Intemat! 15% discount off most books from 
140 publishers, UNIX, CO-ROMs, Windows, Internet, 
Macintosh. Electronic catalogs available by anonymous 
FTP trom ttp compubooks com. Download catalog trom 
GompuServe (GO СВК). Personal, technical service 
Worldwide shipping. All major cards 


CompuBooks 
RR1 Box 2710 512-321-0052 
Cedar Creek TX 78812 USA Fax 512-321-4525 


Orders only 800-880-6818 


COMPUTER INSURANCE - 


INSURES YOUR COMPUTER 


SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As littie as $49 a year covers accidents, 
theft, power surges and more. One call does It ail. 


1-800-800-1492 


SAFEWARE, The Insurance Agency Inc. 
PO Box 02211, 2929 N. High SL, Columbus, OH 43202 
Now avaliable in Ontarioll! 


Inquiry 671. 


Cross Assemblers . ^4 
Simulators Г “py 
Disassemblers ө Sey 


PseudoCorp 


921 Country Club Road, Suite 200 
Eugene, OR 97401 


(503) 683-9173 Fax (503) 683-9186 
BBS (503) 683-9076 


Inquiry 672. 
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DATA RECOVERY 
Data Recovery Labs 


Canada’s leading experts on file retrieval 
Complete facility for Hard Drives & Removable Media. 
Nationwide service, Highest success rate. 

Free evaluations. "No files — No charge” 

DOS — MAC — NOVELL - UNIX 


“Professional solutions by programming engineers” 
1-(416)-510-6990 1-(800)-563-1167 


Inquiry 673. 


Ontrack 
DATA RECOVERY 
* Professional service recommended by major hard 
drive manufacturers * Expertise in virtually every 
operating system & media storage device • 24-hour 
support with weekend, priority, & on-site service 
available * For tast, successful results, call: 


MN:1-800-872-2599 • CA: 1-800-752-7557 
UK: 44-81-974-5522 * GERMANY: 0130-815-198 
Corp. Headquarters: 6321 Bury Drive, Eden Prairie, MN 55346 


Inquiry 674. 


DATA M t AM. lume 


whethar partially over- 


RECOVERY 5 
n 


ape å Optical Data 


WH E N | Т. Rücovory can fecovat 
any data anywhare on 
== tt ore the surf 


au er Hecovyeries 


MATTERS 52 


Dala A C Dipi Systems ы ^ 
acevery, Conversion. Duplication 
Phone: +44 (0) 1734-890042 ү OG G о N 
Рах X44 (0) 1734-890040 


МОС inte merasa Iii 
Inquiry 675. 
DATA/DISK CONVERSION 


THE #1 CHOICE 
in disk & tape conversion 


for many leading corporations, government a - 
law firme, and companies in every рне: riri 


Free test ° Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St North, Minneapolis, MN 55411 
(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 


Inquiry 676. 


CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from 
over 5000 formats including Зх", 5%", 8" disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 
conversions. Call for more info. 

Pivar Computing Services, Inc. 
165 Arington Hgts. Rd., Dept. RB, Buffalo Grove, IL 60089 
(800) Convert (708) 459-6010 


DISK DUPLICATION. 


FULL SERVICE DISKETTE & CD REPLICATION 
* Complete Packaging, Assembly & Printing 
* Custom Labels & Silkscreening 

e Available In all disk formats 

* 100% virus checked & copy-verified 


MANUFACTURING DISKETTES IN THE U.S. SINCE 1978 
SYNCOM TECHNOLOGIES INC. 
1000 SYNCOM DRIVE, MITCHELL, SD 57301 


1-800-843-9862 


Inquiry 677. 


R’S MART 


EDUCATION 


B.S. & M.S. In COMPUTER SCIENCE 
The American Instituta for Computer Sciences offers an in- 
depth home study program to eam your Bachelor of Science 
and Master of Science degrees in Computer Science al 

. B.S. subjects covered are: MS/DOS, BASIC, PASCAL. 
C. File Processing, Data Structures & Operating systems. 
M.S. program inctudes subjects in Software Engineering and 
Artificial Inteligence 


AMERICAN INST. for COMPUTER SCIENCES 
2101-8Y Magnolia Ave. South, Ste. 200, Birmingham, AL 38205 
800-767-2427 205-323-6191 


. 
Memorize * It 

Create your own multimedia flashcards on any 
Subject using Pictures, Text and Sound. Interactive 
quiz helps focus on the hardest cards. Print cards 
front Sr back on perforated paper. Creating decks 
is simple and fast. Windows or Mac. FREE catalog. 
Only n Reg $49 VISA/MC 


SidecoEight Software 


P.O. Box 5004, Garden Grove, CA 92645 
714-952-4114 714-895-6725 Fax 


Inquiry 678. 
FLOPPY DISKETTE. 


3.5” FLOPPY DISK 
RELIABLE & DURABLE 


* We are a manufacturer under the licence 
of Sony corporation. 

* Our disks are all 100% Tested & Certified 
Error Free with guaranteed Clipping Level. 

* Available products: 2HD, 2DD, Clam Shell. 

e Our own brand MEGA and OEM or bulk 
are also available. 

* Duplicator & wholesaler are welcome. 


a LTD.‏ ا ا 
1A Man Foong Industral Bldg.‏ 
Cheung Lee Steet‏ 7 


Chai Wan, Hong Kong 
Tal: (852) 658-2203 Fax: (852) 897-3700 


YHC CASSETTE IND. LTD. 
(TORONTO) 
76 Saintebury Square, Scarborough 


Ont. Canada MIV 3K1 
Tel: (416) 321-1179 Fax: (416) 321-8451 


Inquiry 679. 
FLOW CHARTS 
COBOL STRUCTURE CHARTS 


Power Structure for Windows generates Incredible 
structure charts DIRECTLY trom your structured 
COBOL source. Forget manual flowcharting. 
Power Structure enables you to chart complex, 
multi-thousand line COBOL programs in seconds. 
Display or print, you've never seen anything Hke 


this! $129. 
CyberMetrics 
5541 S. Marine Dr., Tempe, AZ 85283 
602) 838- 3310 


Inquiry 680. 


FLOW = © 3 


FLEXIBLE > e 35 shapes, Riu diis 
Call for trea damo disk/ 


PATTON & PATTON 300-525-0062 ext. 1317 


Software Corporation 485 Cochrane Cr., Morgan Hil GA 9503] 
See our ad on page 207 


Inquiry 681. 


FLOW CHARTS _ 
WINDOWS FLOWCHARTER $129 


RFFlow 3.0 is a professional drawing tool for 
arts & charts. Requires Microsoft Win- 
dows; 200 shapes a diagonal lines 


RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 


Phone: (303) 663-5767 FAX: (303) 669-4889 


FOREIGN LANGUAGES 


OVER 150 LANGUAGES 


Translation, Language Learning 
Tutorials, Fonts, Dictionaries and 


Language Systems for DOS, Mac and Windows. 
Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 
Character Language Resources 
2130 Sawtelle Blvd. 304A, Los Angeles, CA 90025 
800-569-2099 FAX 310-996-2303 


Inquiry 682. 


_ READ JAPANESE! , 


nom ЧИРҮ E ре Анд 
read Japanese. improve your career or do it for fun. 
Send a check or money order for $199 in U.S. Dollars. 


Free shipping worldwide. Write, call, or fax for more 
information 


Educational Software International 
272 Kalalau Street, Honotulu, Hawaii 96825-2012 USA 
Phone 808-396-1161 FAX: 808-396-9231 


& HARDWARE 


Pre-Owned Electronics, Inc™ 
THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational Buyer since 1985 
APPLE II° & MACINTOSH® 
SYSTEMS * PARTS * EXCHANGE REPAIRS 


Call for a Catalog. 800-274-5343 


INT'L: 617-275-4600 • FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 683. 


HEWLETT-PACKARD 
Buy ~ Sell — Trade 
LaserJet CalorPro 
DeskJet 


DraftPro 
Ruggedwriter DraftMaster 
Electrostatic Plotters 


HP 9000 Workstations and Vectras also available. 


ed Dasher & Associates 
4117 Second Ave., S. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 


Inquiry 684. 
` LAN CARDS/UPS 


UK MANUFACTURER OF LAN CARDS & 
UPS SEEKS DISTRIBUTORS - WORLDWIDE. 


HIGH QUALITY, EXCELLENT PRICING 


BTC COMPUTERS (UK) LTD 


TEL: (+44) 582 487878 
FAX: (+44) 582 26226 


Inquiry 685. 


Little Big LAN 


The most flexible network 
Peer to Peer LAN to 250 nodes 
$75 total software cost, not per node! 
Link via serial, parallel, or Modems 
Also via Ethernet or Arcnet , or mix! 
Typically only 40k of RAM 
Information Modes 
817-387-3339 / P.O Drawer F, Denton TX 76202 
Fax 817-382-7407 Orders 800-628-7992 


Inquiry 686. 
LASERJET FORMS OVERLAY 


Forms Overlay for Windows... 
Forms Electric is the forms averlay solution far 
LaserJet & compatible printers. Use your preferred 
Windows applications to create HP PCL macros 
for use with Windows, DOS and non-PC appli- 
cations. Only UK £59.95 + p&p ($99 approx). 
«DOS, Unix, HP and AS/400 


Visual Software 
15 Cleardene, Dorking, Surrey RH4 2BY, UK 
Tel & Fax: +44 306 742425. CIS 100023,1167 


Inquiry 687. 


| NOTEBOOK PERIPHERALS | 


Second Serial Ports 
PCMCIA - RS422 and 95485 
attached DB9M connector $249 
Texas instruments, Toshiba, Everex/Sanyo 
. RS232 * RS422/485 
• High-speed buffered UART * $199 to $249 
Custom design capability Also auto & aircraft power 
adapters for portable computers, and printers 
Designed and made in USAI 


Empire Engineering 
tel B05/543-2818 fax 805/543-2820 


Inquiry 688. 


PROGRAMMERS TOOLS 


DON'T DEVELOP NETWORK APPLICATIONS 

without NPPC, a powerful zm subroutine 

pa with tho simplest API available anywhere! 
indow and DOS, IPX or NetBIOS. Use with any 

language supporting C subroutine calls. C, C++, 

Visual Basic, FoxPro, etc. 30 day $ back 
uarantee. Download a free demo from our BBS. 
PPC for Windows or DOS — $195 w/source $395. 

SOFTWAREHOUSE CORPORATION 
326 State Street, Loa Altoe, СА 94022 
(415) 949 0203 FAX (415) 940 0208. Ваз (415) 949 0207 


Inquiry 689. 
SCIENTIFIC SOFTWARE 


Scientific & Technical Software 
Call for our latest FREE catalog 
1.800.622.3345 


SciTech із your source for the best value in ecientitic and 
technical software. More than 1250 products, 
1.312.472. 0444 2231 N. Clybourn Ave. 
FAX 1.912.472.0472 Chicago, iL 80614 


Inquiry 690. 
SECURITY 


FIGHT PIRACY! 
ж The New EVERLOCK ж 
SOFTWARE COPY PROTECTION 
New Option Board Safe-New Remote Registration 


New CPU LOCK-CD ROM LOCK and more 
* EVERKEY HARDWARE LOCKS x 


Az-Tech Software, Inc. 
Call for a 201 East Franklin, Richmond, MO 64085 


(818) 776-2700 


FREE 
Demo (800) 227-0644 FAX (816) 776-8398 


Inquiry 691. 


I _ SECURITY | 
THE ULTIMATE SOFTWARE SECURITY 


© STOPCOPY family - UNCOPIABLE copy protection 

© STOPVIEW software encryption 

Ф NETLIMIT network license metenng 

@ DOS, Windows, Macintosh, OS/2, support 

@ No source code changes required - for ANY of our prod- 
ucts in ANY environment 


troy ALL of our compatition 
© Cal! tor FREE demo disk, or to discuss our products’ 
MANY options 
BB! Computer Systems, Inc. 
14105 Hentage Lane, Silver Spring, MD 20906 
800/TRY-AB8I • 800/879-2224 • 401/871-1094 • FAX:381/460-7545 


Inquiry 692. 


CRYPKEY SOFTWARE LICENSING SYSTEM 


"Hardware key-like protection withost the hardware key" 


CrypKey is a software protection taal, offering 
* complete security from any disk copy program 
• complete compatibility wtih any MS DOS 
or MS WINDOWS 3.1 hased machine 
• complete invisibility = no disk key, no hardware key, 
less support calis 
«instant disaster recovery 
CrypKey is a sales taol, allowing you to seil your program 
• by incremants ~ enable the options the customer 
purchased 
* by number of runs - е.0., set! 100 calculations for $499.00 
e by time period ~ 8.g., lease or demo your program 
for 60 days 


CrypKey uses a numeric key that can be transmitted by phone 
or (ах. Sell your customers more options, more copies, more 
time or more rues instantly, just by making a telephones call. 
(Great for overseas customers or distributors.) 


“NOW AVAILABLE FOR NETWORKS” 


CRYPKEY IS PRODUCED BY KENONIC CONTROL – 
ENGINEERING AND SOFTWARE SINCE 1972 


| Kenonic Controis Limited e 7175-1210 Street South East « Calgary, 
Alberta, Canada Т?Н 186 « (403) 258-6200 © fax: (403) 255-6201 


Inquiry 693. 


KEY-LOK" SECURITY 
Piracy survival 11 years proves effectiveness 
of powerfu! multilayered security. Algorithmic 
response. Programmable TERE conom- 
ical. Transparent to PARALLEL/SERIAL 
Counters/Real-Time-Clock. Multi-product/ 
feature licensing. DOS/NT/UNIX/OS2. 
Access control systems and disk drive locks. 


MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO 80122 
(303) 770-1917 — FAX: (303) 770-1863 


Inquiry 694. 


YOUR SALES MESSAGE 


about the special computer product or service 
thal you provide belongs in print 


THE BUYER’S MART 


can help you reach computer professionals and 
produce valuable inquines for your company! 


cat Margot Swanson tor more intormation 
603-924-2656 


Fax: 603-924-2683 
Inquiry 695. 


SOFTWARE PACKAGING _ 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you wili need to Package, Distribute, and Ship Your 
Sottware!! From manuals and tenders to mailers and shippers 


LABELS * LABELS • LABELS 
For your diskettes, plain or custom printed 
dot matrix of laser БАТУ ... free samples 


+. FREE CATAL oe 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-779-7977 


Inquiry 696. 
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` SOFTWARE PACKAGING 


STOCK PACKAGING i 
market your software 
ask for catalog QS 


Сан 708 390-7744 
or fax 708 390-9886 


PolyQuick Co. 
1243 Rand Road, Des Plaines, iL 60016 


Inquiry 697. 


SOFTWARE/BUSINESS 
DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
sey pan as Г 

rator more or 
‘hes PS/2®, PC, XT, AT or compatibles. 

LAN version available 

"FREE 30 day trial 


Computer Keyes Tel: 206/776/6443 
21929 Makah Rd., Fax 206/776-7210 
Woodway, WA 98020 USA: 800/356-0203 


SOFTWARE/EDUCATION 
DERIVE® NOW HALF-PRICE! 


DERIVE, A Mathematical Assistant combines the 
power of computer algebra with the ease of a menu- 
driven interface. It solves symbolic & numeric 
equations, and does calculus, tri уш & matrix 


ты and more. Н is programmable, & plots in 2 & 
List Price now only $125! 
Req: Me DOS DOS PC compatible & 512K. 


SOFT WAREHOUSE, INC. 
3660 Walalae Ave. Ste. 304, Honolulu, НІ 96815 


Ph: (808) 734-6801 
Inquiry 698. 


SOFTWARE/ENGINEERING 


Circuit Simulation 
New Windows/Windows NT CAE Tools 
Introducing The First and Only 
Interactive SPICE 
Experience Analog and Mixed signa! simulation 
like you 've never seen before 
"Just like being at the Bench.” 
includes: 


New IsSpice4; Interactive Circuit Simulator 
Real Time Cross Probing between 
Schematic editor and Simulator 

Model Libraries, more than 5000 Parts 

For PC, DEC Alpha, Mips, Macintosh 


Full SPICE pot starting at $95. Complete 
systems with atic entry, ISSPicE4, made. 

and wavaform graphics only $2595. 
Call or Fax for your Free Demo kit 


P.O. Box 710 San Pedro, Ca 90733-0710 


Tel (310) 833-0710 in tu $ oft 


| FAX (310) 833-9658 


Fax: (808) 735-1106 


Inquiry 699. 


SAUNA: 3D THERMAL ANALYSIS 
® Modeis: PCBs, stacked plates, heatsinks, multiboard 
enclosures. ® All heat transfer modes: convection, 
radiation, conduction 9 Interactive menu-driven 
€ Thermal parameters library 9 Fast "What il": 
dimension, mat'i, finish, analyses € Easy to юат & use 


© IBM PC & Macintosh 11 
Call or FAX for free evaluation program 


Tatum Labs, Inc. 


1287 N. Silo Ridge Drive, Ann Arbor, MI 48108 


313-663-8810 


Inquiry 700. 
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FAX 313-663-3640 


777272708 


| فاا امتا ونتس ке ka‏ 


Image Format Library 4.0 


"The most PE... raster support - on the market” 
Impart, export convert, display, and print ali above formats! 
Includes several sample programs with source code. Supports 
all languages. Format compatibility guaranteed! G3, G4, TIFF-F, 
multi-page images etc. Rotate, zoom, scale, color reduction, 
sharpen, special-effects : Versions for DOS. Windows, NT, 
Watcom, 05/2, MAC, and others. 


AccuSoft Corporation 


112 Tumpike Road, Westboro, MA 01581 
(800) 525-3577  (508)898-2770 FAX (508) 898-9682 


Inquiry 701. 


TG-CAD Professional v. 5.0. Windows/D0S 


Build the CAD application you want, the way you want, 
with this new and exciting v. 5.0 ol TG-CAD 

| Professional. Includes TG-CAD 2D, TG-CAD 3D. TG- 
CAD DXF Translator & TG-CAD Draw. Comes as Win 
DLL, Win Lib & DOS Lib. Written in 'C', Available with 
or without source. 30 day guarantee, Free, 56 page 
Technical White Paper. Call or write today. 


DISK SOFTWARE Inc. 
109 S. Murphy Ad., Plano, TX USA 75094-1152 
TeH214) 423-7288 1-800-635-7760 Fax (214) 423-7288 


Inquiry 702. 


IMAGING 
developer toolkits 


says: 

"We chose LEAD's technology over 
other available solutions for its image quality, ease 
of integration and speed performance". 
Dr. Michael Cowpland, Pres., CEO 
PC Magazine says: 
“...great compression without using the 
‘lossy’ techniques o! other high-compression 
algorithms", 3/15/94 
LEADTOOLS is the choice of 1500 developers 
worldwide, including Corel, Sharp Electronics and 
Truevision. 
Our guaranteo: 

1. Fastest image handling/compression 

2. The highos! ‘lossless’ comprasaion 

3. The most available functions 

4. Tho most filo formats supportod 

B. We will read your rastor format or we'll make it 

work for troo 
30 DAY RISK-FREE TRIAL 
FREE DEMO DISK 


800-637-4699 


LEAD Technologies, Inc. 
704-549-5532 FAX: 704-548-8161 
Compuserve: GO LEADTECH 


Inquiry 703. 


Sirlin's CAD ++ ENGINE™ 
* Programmers Toolkil supports Read/Write of 
AutoCAD DWG А ОХЕ Files. 
• Object oriented, modular, database-like access 
to CAD data. 
* View, Prini, Plot, and Pick modules. 


* Available for C/C++ for DOS, Extended DOS, 
Windows, Sun, Macintosh and other Unix systems. 
Sirlin Corporation 


25 Orchard View Dr.. Lon , NH 03053 USA 
Phone: (603) 437-0727 » Fax: (603) 437-0737 


Inquiry 704. 


MARKET TO EUROPE! 


The BYTE EURODECK offers you a 
unique opportunity to sell your computer 
products to BYTE's 50,000 European 
Subscribers! 


Call Joseph for more info! 


(603) 924-2533 


Inquiry 705. 


| SOFTWARE/MATHEMATICS 


ORSYS - $299 
OPERATIONS RESEARCH SYSTEM 
Linear programs up to 3000 by 15000 
Mixed-integer and discrete linear programs 


Nonlinear objective and quadratic programs 
Transportation and Transshipment models 


Eastern Software Products, Inc. 
P.O. Box 15328, Alexandria, VA 22309 


(703) 360-7600 Fax (703) 360-7654 


Inquiry 706. 
X SOFTWARE/SCIENTIFIC 
МЕХ Scientific Desktop Publishing 


e Scalable Fonts » Font effects « Typeface customization 
e Equations * Tables • Graphics 9 Foreign languages 


• Multi-lingual spell & hyphenation * IDE • On-line heip 
* Dos, Dos-32 and Windows versions * From $199 
ТЕХ of Tomorrow"-Notices of AMS, March 1991 
Call now for a FREE DEMO DISK 


| MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 707. 


SCIENTIST" 


SCIENTIST is a program that fits equations to 

data, anything from y = a + bx — to multi-variate 
| implicit equations, interpolating functions, Laplace 

transforms, or systems of differential equations. 

Modeling and data-fitting have never been quicker, 
| easier or more reliable. Now available for 
| Windows™ 


MicroMath Scientific Software 
800-942-MATH Fax: 801-943-0299 
PO Box 21550, Salt Lake City, UT 84121 


Inquiry 708. 


FREE CATALOG! 
AFFORDABLE EARTH SCIENCE SOFTWARE 


Over 350 programs for Windows, DOS, Mac, 
Amiga, UNIX 


800-775-6745 


Rock War © 2221 East Siroo, Sle. 595 
Scientific Software содоп CO 80401 
(303) 423-5645 * FAX (303) 423-8171 


Inquiry 709. 
SOFTWARE/TYPESETTING 
NiicroTgX 


includes LoTgX 2e 
For documents as effective as your words! 
Publish elegant documents — even with complex 
radians oneris equations or in foreign languages. 
* Exclusive Integrated 60 ай 
* FREE demo disk « FREE shi 
Micro Programs nc. 
251 Jackson Avo . Syosset, NY 11791 
Tel: (516) 921-1351 Fax: (518) 921-1004 


Inquiry 710. 


SOFTWARE/VOICE/FAX 
HIGH LEVEL C LIBRARIES 


Multi-Voice and Mufti-Fax are complete development C toolkits to 
access all the vur: tor most volce and fax Г. у= boards 
available today. 11 helps you write MULTI-LINE VOICE (and/or) FAX 
APPLICATION in minutes. Many exampte programs and branes are 
delivered wit h fully Commented source code VISA/MC Accepted 


Mutt-Voice for Dialogic, Rhetorex, or Powerline 11: $599 


Mulhi-Voice for Single Line Watson Board. $99 
Multi-Fax for CAS (Intel SattsFAXtion): $199 


ITI SOFTWARE 


Fax-On-Demand for information: (514) 835-2216 
Tel: 514-597-1692 Fax: 514-526-2362 BBS: 514-835-5945 


NCSS 5.x Series — $125 


Easy-to-use menus & spread sheet. Multiple regression. 
T-tests. ANOVA (up to 10 factors, rep measures, 
covariance). Forecasting. Factor, cluster, & discriminant 
analysis. Nonparametrics. Cross Tabulation. Graphics: 
histograms, box, scatter. etc. Reads ASCIVLotue. Many new 
add-on modules. 


NCSS 
329 North 1000 East, Kaysville, UT 84037 
Phone: 801-546-0445 Fax: 801-546-3907 


Inquiry 711. 


SUBSCRIPTIONS 


SCO” WORLD Magazine 
The answer to ALL your 
SCO Unix/Intel computing questions 
To Subscribe: 
Call 800-879-3358 (USA) 
or 303-447-9330 (other countries) 
1 year rates: USA - $15 • Canada - $24 « Intemabonal - $49 


Inquiry 712. 
| SW/TECHNICAL SUPPORT - 

Computer Help Des 
Time = 


The clock doesn't start 
until you're speaking with one of our tech reps. 


" Qu clients are NEVER put on u- 
{0бат-8 pm 1 (900) 407-3700 Must be 18 | 


Inquiry 713. 


UTILITIES 


PEN PLOTTER EMULATOR 
FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview — zoom, pan. Works with most 
CAD programs. Supports most printera. mo 
DOS 2.1 or higher. $1194$3 ЗАН, VISAMC/Ch/MO 


FPLOT Corporation 


24-16 Steinway St., Suite 605, Astoria, NY 11103 


| STATISTICS | 


| WINDOWS | 
FREENET BBS 


215-445-1111 
© Lively Chat * Gifs Galore 


Internet Mail « News Groups 


1000's of DOS & Windows Files 
Service is FREE 


Inquiry 716. 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, intemet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (rv8/1) 


217-792-3663 


Customer Service 415-281-4429 


Inquiry 717. 
WINDOWS S/W WANTED 


Want to sell your PC-based development tools, 
application specific Windows software, and pro- 
fessionai-use applications in Japan? Whole system 
sales would also be weicome. Now is the time to get into 
the Japanese market because Japan is behind in the 
development of Windows producis. Do not worry Our 
technical engineers will help you with all changes to 
Japanese standards and also with the preparation of 
Japanese man 
Giken Shoji Co., Dhak 

Fax: 81-052-972-6577 81-052-972-6544 
GF Soar Bldg 2-3, i-chome, irumi, eaten Nagoya 461, Japan 


Inquiry 718. 


MEMORY 
Lowest Prices 
SIMM 
1X9 3 Chipa 
1X9 9 Chips 
4X0 3 Chips 
1X36 
4X38 
Motherboard Specials 
488 DX2 66 VLB ^W CPU 
MICROFOX 
Please call for pnce fist. Quantity Discounts Available - 


718-545-3505 
Inquiry 714. 


ZSORT 


Sort huge files fast on a PC. Choose records 
to sort using INCLUDE expressions. 
individual $20 Network $35 
One Site $100 Company $400 
Manual $10 


ZIPFAST Box 12238 
Lexington, KY 40581-2238 


Inquiry 715. 


VOICE/FAX PROCESSING | 


Write your own Voice Mail software 


Create advanced, multi-line volce/fax mail aystems with 
VOS", the Editors' Choice. Complete language for 
supports databasos, 


КЕЕ глеіврпопе Integration. VOS 
voice - ае text-to-speech, conferencing, 
switching and more 


Call for free booklet Get into interactive Voice. 
Parity Software 


US: 415-989-0330 fax: 415-989-0441 
Europe: +45-3940.8803 fax: +45-3940-7803 


CALL (212) 922-1874 Fax: (212) 922-1879 
Inquiry 719. 


CD RECORDABLE 


Geared to CD-R technology 


GEAR, the ultimate CD-Recordable 
tool for any CD-Standard 


If you demand a simple, easy-to-use 
solution to create CDs, GEAR is 
everything you need. GEAR supports 
all major CD-Recorders; 

C Kodak 

Philips Ricoh 
Sony Yamaha 
GEAR is available for 
e DOS * Windows * Apple Macintosh 
« Sun Unix * Hewlett Packard Unix 


Elektroson 


USA 
10 Presidential Boulevard, Bala Cynwyd, PA 19004 
tel 610-617-0850 fax 610-617-0856 
Europe, Asia, Rest of the World 
Р.О. Box 2436, 5600 CK Eindhoven, The Netherlands 
tei 31-(0) 40-515065 fax 31-(0) 40-514920 
E-mail Elektro G sci.kun.nl 


Inquiry 720. 


SIMPLY 
THE BEST 
RESOURCE 
FOR 
DIRECT 
BUYERS! 


BYTE's new jumbo card 
deck is a fast and 
convenient way to find 
ereat deals on computer 
products and services. 
Each mailing is loaded 
with essential hardware 
and software product 
information for making 
purchases direct from 
the manufacturer — 
and its absolutely free! 


The BYTE Deck is your 
#1 resource for: 
° CD-ROM 
e Networking 
e Multimedia 
e Windows 
and More! 


| The next edition of the 

Jumbo BYTE Deck will 

|| arrive in your mailbox 
I| soon. Don't miss it! 


Advertisers: 
Call Susan Rastellini today at 
(603) 924-2596 or fax your order to 
(603) 924-2685 


EVTEIDEDK 


ج4 


SEPTEMBER t994 BYTE 271 


To order products or request FREE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


AMERICAN LUNG ASSOC  240NE 4 
AMERICAN POWER CONV 56А-В 
AMERICAN POWER CONV 56-57 


AMERICAN SMALL BUSI COMP 54 


Inquiry No. 
A 
252 ADAPTEC 260 
61-62 ADVANCED LOGIC RESEARCH 119 
64 ALADDIN KNOWLEDGE SYS 48 
63 ALADDIN KNOWLEDGE SYS 1866 
210 — ALLMICRO 243 
544 ALTEX ELECTRONICS 240МЕ 2-3 
540 — ALTEXELECTRONICS 24050 2-3 
557 ALTEXELECTRONICS 240РС 2-3 
. AMBRA COMPUTER CORP (N.A) 40A-H 
221 AMERICAN ADVANTECH 259 
. AMERICAN LUNG ASSOC 24080 4 


207 APPRO INTERNATIONAL INC 256 


302 ARCADA(NA) 185 
172-173 ARISTO GRAPHIC SYS (INTL) 194 
172-173 ARISTO GRAPHIC SYS (US) 194 
176-177 AT&T MULTIMEDIA SW SOLTN 124 
67 AT TECHNOLOGIES INC 200 
222-223 AXIOMATIC 264 
224 АХОМХСОВР 281 


Page No. Phone No. 


800-934-2766 
714-581-6770 


+49-40-54747-111 


800-631-7646 
800-896-6544 
-2600 

ext 4441 
905-602-9270 
801-466-9797 


В 
162 ВЕАМЕ & WHITESIDE SAW (INTL) 35 «01-019-631-8990"* 


162 ВЕАМЕ & WHITESIDE S/W (N.A) 35 


254 ВЕАМЕ & WHITESIDE S/W 203 
68-69 BEST POWER TECHNOLOGY 129 
277-278 BILBO INNOVATIONS 261 
460 ВХ 277 
601-802 BOCA RESEARCH INC (INTL) 58 
70-71 BORLAND INTERNATIONAL 18 
180 BUFFALO PRODUCTS 256 
. BUSINESS WEEK (INTL) 165 
è BYTE BACK ISSUES (INTL) 4818 23 
, BYTE EURODECK (INTL) 199 
. BYTE EDITORIAL SURVEY 229 
S06 BYTE INTELLIQUEST 219 
. BYTE IT SERVICES 204 
. BYTE READER 223 
e BYTE REPRINTS (INT'L) 213 
. BYTE SUB MESSAGE 196 


С 
182 CALIFORNIA PC PRODUCTS INC 120 


166 CARDIFF SOFTWARE 196 
540 CERBERUS SOFTWARE LTD 4018 24 
503 CHERRY 

MIKROSCHALTER GMBH 40S 14-15 
72-73 COLORADO MEMORY SYS 19 


74 COMPAQ COMPUTERS (N.A) 100-101 
288 COMPAQ COMPUTERS (N.A.) 147-149 
504-505 COMPEX INC 4088 11 
276 COMPUSHARP INTEGRATED SERV 259 
7 COMPUTER ASSOCIATES 131 


190 COMPUTER DISC WAREHSE 232-233 
COMPUTER PROFS' BK SOC (Ч.А) 208 


PROFS’ BK SOC (N.A.) 


209A-8 
506 COMPUTER QUICK 405 8 
191 COMPUTERLANE UNLTD 252 
228  COMPUTERWISE 263 
118 CONNER (NA) 121 


261 CONSOLIDATED S/W PROD 264 
s COPIA INTERNATIONAL LTD 194 


70 COREL SCSI 39 
79 COREL FLOW 102 
299-300 COROLLARY 235 
161 CREATIVE LABS INC 36-37 
80-81 CTX INTERNATIONAL INC 143 
82-83 CURTIS INC 156 
84-85 CYBEX CORP 197 
607-508 CYBEX CORP (INTL) сш 
509-510 CYBEX CORP (INTL) см 


800-463-6637 


603-924-9281 


603-824-2625 


800-394-4122 
800-659-8755 


+44-703-231 133 
+49-9643-16-206 


1-0897 
ext 751 
800-345-1518 
800-345-1518 


717-794-2191 


717-794-2191 
415-861-8330 
800-526-3482 
800-255-3739 
800-755-0535 
600-737-8763 


812-631-9512 
205-490-4090" 
205-430-4030” 
205-430-4000" 
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Inquiry No. 


86-87 Da ACCESS CORP 169 


192 DATALUX CORP 238 
226 DATAMAN LTD 262 
" DATAPRO 174-175 
260-281 DAVISON-WORTH CORP 262 


DELL COMPUTER CORP (МА) СШ 
DELL COMPUTER CORP (NA) СМ 
DELL COMPUTER CORP (N.A.) 
DELL COMPUTER CORP (N.A.) 85 
DELL COMPUTER CORP (NA) 87 
DELL COMPUTER CORP (N.A.) 89 
DELL COMPUTER CORP (N.A.) 91 
DELL COMPUTER CORP (N.A.) 93 
DELL COMPUTER CORP (N.A) 95-97 
88 DELPHI INTERNET SERVICES 227 


291-292 DELTEC / NSSI 107 
274 DESIGNER CHECKS 262 
193-194 DISTRIBUTED PROCESSING TECH 241 
E 
531-532 ECG 405 19 
89-90 — ELIASHIM MICROCOMPUTERS 160 
276 EMATEK GMBH 263 
511-512 EUTRON 405 16 
91-92 EXABYTE CORP (NA) 133 
F 
513-514 FAST HARDLOCK (INT'L) 63 
Р FINSON 145 
529 FIRST INTERNATIONAL COMP 40S 2 
195-196 FIRST SOURCE INTL 236 


96 FRAME TECHNOLOGY (N.À.) et 


227 GAMMA PRODUCTIONS 265 
; GATEWAY 2000 64A-H 
А GATEWAY 2000 ын. 
5 GATEWAY 2000 05 
228-229 GENOVATION, INC 260 
96-07 GLENCO ENGINEERING 139 
293-294 GLOBALINK INC 211 
230 GMM RESEARCH CORP 287 
262-263 GRANITE DIGITAL 260 
78-76 GREENVIEW DATA 40 
516 GREY MATTER LTD 408 12 
231-232 GTEK INC 267 
H 
3 HEWLETT-PACKARD 31 
233 HI-TECH INSTRUMENTS 260 
234 HOOLEON CORP 261 
96 HUMMINGBIRD COMMUNICATIONS 136 


99 ВМ PC DIRECT Са 
289 IBM POWER PC 122-123 
101 IBM C/C++ DEVELOPMENT TOOLS 21 


100 IBM S/W SOLUTIONS 109 
102 IBM RISC SYSTEM 6000 (МАЈ 28-29 
264-285 IMAGRAPH CORP 261 
103 INTEGRAND RESEARCH 106 
556 INTEGRIX INC 40S 21 
. INTEL CORP 18-17 
Ы INTEL CORP (N.A.) 18А-В 
104-108 INTERGRAPH 163 
106-107 INTERGRAPH (М.А) 75 
235 ЮТЕСН 262 
159-180 ITERATED SYSTEMS 164 
J 
197 ЈАМЕСО ELECTRONICS 247 
. JDR MICRODEVICES 255 
268-269 JNL COMPUTER PROD INC 261 
187-188 JSB 212 
295-296 JVC INFORMATION 190 
239  KEITHLEY METRABYTE 259 
108 — KFC(NA) 170 


PageNo. Phone No. 


431-4930-22716"* 


813-744-5177 


800-255-5680 
714-752-9447 
510-471-8442 
800-458-3348 


«44-(0)304-53071** 


800-282-4835 


800-533-1333 
ext 8199 


713-960-9040 
802-634-7515 
905-470-1207" 


800-426-7647 


800-POWER-PC 


800-342-6672 


714-261-1292 


800-348-0033 
800-253-2872 


inquiry Мо. 

236 KIA 258 
109-110 KINGSTON TECHNOLOGY 127 
111 — KNOWLEDGEWARE INC (МА) 199 
518 — KUO FENG CORP (INTL) 121 
282-283 KUREO TECHNOLOGY, INC 264 

L 
215-218 L A TRADE 234 
538-539 LABTAM ars 20 
237 LAGUNA DATA SYSTEMS 262 
112 LAHEY COMPUTER SYS 206 
535  LANSOURCE 405 18 
238 LAWSON LABS INC 259 
519 LIGATURE LTD 40S 4 
M 

520 MAGIC /MSE 4055 
545 MANCHESTER EQUIP CO 240МЕ 1 
. MAN IN THE CHAIR 24050 1 
. MAN IN THE CHAIR 240PC 4 
114-118 MANNESMANN TALLY (МА) 55 


533-594 MARX DATENTECHNIK GMBH 40S 22 
. MCGRAW HILL NRI (МА) 192А-В 
. MCGRAW-HILL ONLINE (INTL) 209 
561 МЕСАРАТА 405 24 
209 MICRO 2000 248 
203-204 MICRO SOLUTIONS COMP PROD 239 
199-200 MICRO SOLUTIONS COMP PROD 251 
201-202 MICRO SOLUTIONS COMP PROD 253 
211 — MICRO-INTERNATIONAL, INC 240 
256-257 MICROCAL SOFTWARE, INC 265 


297-298 MICRODATA 245 
117-118 MICRONET TECH 181 
е MICROSOFT CORP 9-9 


240-241 MICROSTAR LABORATORIES 2869 
158  MINICOM/CLASSNET VIDEO 118 


523-524 MINUTEMAN 4018 17 

553-844 MULTIPORT COMP-SYS (INTL) 170 
M 

119-120 NANAO USA CORP (М.А) 51 

521-622 NATIONAL. 408 6 

242 NATIONAL INSTRUMENTS 264 


290 NEC RISCSERVER 
156 NETWORLD + INTEROP 84 
157 NETWORLD + INTEROP 84 (N.A.) 213 


12-13 


196 NEVADA COMPUTER 242 
559-560 NEWGEN SYSTEMS CORP (INTL) 55 
273 NEWVOICE 258 
121 NSTL 218 
" МТ. 246 
$48 NYN LE 
UNICATIONS 240NE 6 
Р NYNEX 
COMMUNICATIONS 240МЕ 6A-B 
0 
284-285 OCEAN ISLE SOFTWARE 180 


516 OLIVETTI S.P.A. (INTL) 
817  OUVETTI S.P.A. (INTL) 


530 ON TIME MARKETING 408 22 
° OSBORNE MCGRAW-HILL 134-135 

Р 
279 P.E. LOGIC CORP 257 
218 РАСІЕІС COAST MICRO 244 
255 РАСІЕІС SOFTWORKS 265 
122 PATTON A PATTON 207 
280 PC PORTABLE MANUFACTURING 258 
123-124 PC POWER & COOLING 53 
125 PERSOFT INC 173 
243 PERSONAL TEX 264 
126 PHAR LAP SOFTWARE INC 1%2 
528 PHILIPS MONITORS (INTL) 100-101 
127-128 PINNACLE MICRO 7 

PIONEER HIGH 

FID (GB) LTO (INTL) 81 
129 PKWARE INC 155 
303-304 PLASMON DATA SYSTEMS 216 
178-179 PLEXTOR 66 


130 POPKIN S/W & SYSTEMS INC 159 


800-321-5355 
+972-2-513553 


*9872-3-751-1901^* 


516-435-1199 


200-453-2345 


*972-2-637570'* 


214-446-7363 


+49-991۰2001720” 


310-325-5202 
512-794-0100 
612-794-0100 
800-NEC-INFO 


217 «339-1-46-30-56-33 


800-338-6638 

ext 1900 
800-982-2925 
714-641-8800 
703-448-0570 
810-941-9600 
610-941-8600 


800-996-ОАТА 
800-996-ОАТА 


800-677-6232 


148-149 (UK) «0800 44 77 99 
28-29 (UK) «0800 44 77 98 


+49-40-437472 
800-822-8158 


800-345-SCS) 
619-581-6040 
800-541-9508 


617-661-1510 


+31-40-73-39-83" 


714-727-3300 


414-354-8699 
408-956-9400 
800-4PLEXTOA 
212-571-3434 


Eg 


For free product information, mail your completed card 
today. For md res| onse, fax to 1-413-637-4343! 


Yes, | want information on the following products! 


| Fill out this coupon carefully. Please Print. A. What Їз your primary job D. What operating systems are you 

aj F FREE function/principal ares of currently using? (Check all that apply) 

|. FOr | responsibility? (Check one) 12 J РОМ5005 152 Una 

Nam 1 J MIS/DIP 13 J DOS + Windows 18 3 MacOS 

product i 2 J ProgrammestSystama Analyst M J 052 171 VAXMMS 
3 d Adminstrabon/Managemont E. For how many people do you 

in fo rim ation Tie. a Sales Markeing influence the purchase of hardware 

Engnean'Scantist or software? 

P T 6 2 Other 182 125 202 51-99 
from individual на, س‎ ٠ ори 21 1 оптике 
advertisers, Address 72 Sendorevel 8 2 Professional 

L2 84 Mido leve! 
. City State, Zn C. Are you a reseller (VAR, VAD 
circle t e Dealer, Consultant)? 
corresponding 1 Phone Fax ЮО v чє р September 1994 |91 96 99 
inauirv numbers i: Inquiry Numbers 60-246 Inquiry Numbers 247-433 Valid until November 30, 1994 
ü ry Seoee seer ee eT EET ES 247 248 249 250 251 252 253 254 255 256 257 258 259 260 251 262 263 
- 1 264 265 266 267 268 269 270 271 272 273 274 275 276 277 276 279 280 
on Your Direct 04 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 | 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 
v | 111 112 113 114 115 116 117 118 119 120 123 122 123 124 125 126 127 | 298 298 300 301 302 303 304 305 306 307 308 309 310 311 312 313 314 
Link Card! 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 | 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 300 331 
145 148 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 | 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 
162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 | 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364 365 
179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 | 386 367 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 
196 187 198 199 200 201 202 203 204 205 206 207 208 209 210 211 212 | 383 384 385 386 387 388 389 390 391 392 393 394 395 306 397 398 399 
2 P в 1 Y 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 226 229 | 400 401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 
., Print Your 230 231 232 233 294 235 236 237 238 239 240 241 242 243 244 245 246 | 417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 433 
Name and Inquiry Numbers 434-520 Inquiry Numbers 821-807 
Address 434 435 436 437 438 439 440 441 442 443 444 445 448 447 44B 449 450 | 621 822 623 624 625 626 027 628 529 630 631 632 633 634 635 636 637 
45) 452 453 454 455 456 457 458 450 460 461 462 463 484 465 468 467 | 638 639 640 641 642 643 644 645 646 647 648 649 650 651 652 653 654 
Answer questions "A" 468 469 470 471 472 473 474 475 476 477 478 479 480 481 482 483 484 | 655 656 657 658 659 860 661 662 863 664 665 666 887 688 689 670 871 

Zar ‚ 485 486 487 488 489 490 491 402 493 494 405 496 497 496 499 500 501 | 672 673 674 675 876 677 676 879 680 681 682 683 684 885 686 687 688 
through "E" and mail 502 503 504 505 506 507 508 509 510 811 512 S13 514 815 516 517 618 | 689 690 601 602 воз боа 695 606 087 898 699 700 701 702 703 704 705 
or fax card to 619 520 521 522 523 524 525 528 527 528 529 530 531 522 533 534 535 | 706 707 708 709 710 711 712 713 714 715 716 717 718 710 720 721 722 

536 537 538 539 540 541 542 543 S44 545 548 547 548 B49 550 551 562 | 723 724 725 726 727 728 728 730 731 732 733 734 735 738 737 738 738 
1-413-637-4343 a 555 556 4-27-34 ир ай п не as oi oe 40 140 = me 743 744 745 748 747 748 749 750 761 752 753 754 755 758 
' 67 758 759 760 761 762 763 764 765 768 767 768 769 770 771 772 773 
587 588 589 590 591 592 593 594 505 506 597 598 599 600 601 602 603 | 774 776 778 777 778 779 780 781 782 783 784 785 786 767 788 789 780 
604 605 606 607 608 600 810 611 612 813 614 615 616 617 618 619 620 | 791 792 793 794 795 796 797 798 799 800 801 802 603 804 805 806 807 
ee —À— . — a 

3 Pr odu ct inquiry Numbers 808—994 Inquiry Numbers 705- 1159 
, е á 608 809 810 811 812 813 814 815 816 817 818 819 820 821 822 823 824 | 995 996 997 990 999 1000 1001 1002 1009 1004 1006 1006 1007 1008 1009 
information Will 825 826 827 828 829 830 B31 832 833 834 835 836 837 838 839 840 841 | 1010 1011 1012 1013 3014 1015 1016 1017 1018 1019 1020 1021 1022 1023 1004 
842 B43 844 845 846 847 B4B B49 850 851 B52 853 854 855 856 857 858 | 1025 1026 1007 1028 1029 1030 1091 1032 1033 1034 1035 1006 1037 1008 1039 
b h d ? 859 B60 86! 862 863 B64 865 866 867 868 889 870 871 872 873 874 675 | 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 1052 1063 1054 
e гиѕпеа то 876 877 ВТВ 679 BAO Ва! BR B83 B64 ВБ AAS AB7 888 889 800 Врт ABZ | 1055 1080 1067 1058 1058 1090 1001 (#2 1062 1084 1066 1088 1067 1068 109 
893 894 895 896 897 BBB 809 900 901 902 903 904 905 900 907 908 909 | 1070 1071 1072 1073 1074 1075 1076 1077 1078 1079 1080 1081 1082 1083 1084 
you from the 910 911 912 913 014 O15 D16 917 918 919 920 921 922 B23 924 925 826 | 1085 1086 1087 1088 1089 1090 1091 1092 1093 1094 1095 1096 1097 1088 1000 
| 027 828 929 930 931 932 033 934 935 936 937 938 939 940 941 942 943 | 1100 1101 1102 1100 1104 1105 1106 1107 1106 1100 1110 1111 1912 1118 1114 
selected 044 945 946 047 948 B49 050 951 952 953 954 955 956 857 958 959 860 | 1115 1116 1117 1118 1119 1120 1121 1122 1123 1124 1125 1126 1127 1128 1129 
961 962 063 064 965 966 967 968 969 970 971 572 973 074 975 976 977 | 1130 1131 1132 1133 1124 1135 1196 1137 1138 1139 1140 1141 1142 1143 1144 
companies! 978 #79 980 081 862 903 064 085 906 987 968 989 990 091 992 093 994 | 1145 1146 1147 1948 1140 1150 1151 1152 115) 1154 1155 1166 1157 1158 1169 

. 

nquiry Numbers 1160-1124 Inquiry Numbers 1325-1489 
1160 1161 1162 1163 1164 1185 1100 1167 1168 1169 1170 1171 1172 1179 1174 | 1925 1326 1307 1328 1320 1330 1331 1332 1333 1394 1335 1996 1337 1328 1330 
1175 1176 1177 1178 1179 1180 1181 1182 1183 1184 1185 1180 1187 1188 1169 | 1340 1341 1342 1343 1344 1345 1346 1347 1248 1349 1350 1351 1352 1359 1354 
1100 1101 1192 1195 1194 1195 1196 1197 1198 1199 1200 1201 1202 1203 1204 | 1355 1356 1357 1358 1358 1960 138! 1362 1963 1364 1385 1366 1367 1268 1389 
1205 1206 1207 1208 1209 1210 1211 1212 e 1214 1215 1216 1217 1218 1219 | 1370 1371 1372 1373 1374 1375 1378 1377 1378 1979 1380 138! 1382 1383 1384 
1220 1221 1222 1223 1224 1225 1226 1227 1228 1220 1220 1231 1234 1233 1234 | 1385 1386 1387 1388 1389 1390 1301 1390 1302 1304 1395 1396 1397 1398 1399 
1235 1236 1237 1238 1239 1240 1241 1242 1243 1244 1245 1246 1247 1248 1249 | 1400 1401 1402 1403 1404 1405 1406 1407 1408 1409 1410 1411 1412 1413 1414 
1250 1251 1252 1253 1254 1255 1256 1257 1258 1259 1260 1261 1262 1263 1284 | 1415 1418 1417 1418 1419 1420 1421 1422 1423 1424 1425 1496 1427 1428 1429 
1268 rate 1287 шә e 1270 cad tare us 1274 Vs n um 1278 1279 | 1430 1491 1432 1433 1494 1435 1496 1437 1430 1439 1440 1441 1442 1443 1444 
1 1 1284 1285 1206 1287 1288 1280 1 1292 1293 1204 | 1445 1446 1447 1448 1449 1450 1451 1452 1453 1454 1455 1458 1457 1458 1459 
1205 1296 1297 1298 1299 1300 130! 1302 1303 1304 1305 1306 1307 1308 1309 | 1450 1461 1462 1463 1464 1485 1465 1467 1468 1469 1470 1471 1472 1473 1474 
1310 1311 1312 1313 1314 1315 1316 1317 1318 1319 1220 1321 1322 1323 1324 | 1475 1476 1477 1478 1479 1480 1481 1482 1489 1484 1485 1486 1487 1488 1489 
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Circle the numbers below for 
additional 


information on the 


products you're interested in. 


Scanners/OCR/Digitizers 
Tapa Drives 
UPS/Power Managemen! 


Softwete 
Business 
CAD/CAM 


Educatonal 
Engineesing/Scientific 
Entertainment 


Graphics 


Macintosh 


26 


Communications/Networking 27 


Data Acquisition 


Mail Order 
MathemalicalStatistical 
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YOUR DIRECT LINK CARD 


For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 
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See reverse side 
for card. 
1. For FREE 
: product 
: information 
: from 
: individual 
: advertisers, 
i Circle the 
; corresponding 
: inquiry 
; numbers on 
: Your Direct 
TT slag : Link Card! 
qos JE- : 
2 0m z| 5 (20 : | 
aom 2/52 : 2. Print Your 
zoo | : Name and 
> ГП y > п : 
ood 5 AK : Address 
m 5 A i An tions "A" 
e m ; 2 o : through [sj and mai 
© Bl > =Й] i or fax card to 
3 m б m : 1-413-637-4343. 
= ei = E 
Е 3 m |. 8. Product 
3 1S ; information 
= Б > | will be rushed 
Е > г |. to you from 
= : the selected 
= ______: companies! 


c 
= 
= 
= | 
o 
> 
m 
с 


| 
——————————— Más 


inquiry No. Page No. Phone No. | inquiry No. Page No. Phone No. inquiry No. Page No. Phone No. 
168 POWERSOFT CORP (N.A.) 5B 800-395-3525 306 SEQUITER SOFTWARE INC 237 403-437-2410 Y 
170-171 PRIMAX ELECTRONICS 214 800-PRIMAX-1 526 SIEMENS NIXDORF INFO 40157 +49-89-636-0 205 VALITEK INC 254 413-549-2700 
113 PROGRAMMER'S PARADISE 76-77 800-445-7899 258-259 SIGMA TECH SOFTWARE 258 818-368-6132 249 VIDEX, INC 257 503-758-0521 
163-164 PROXIMA CORP 195 619-457-5500 d SILICON GRAPHICS 116 800-800-7441 150-151 VIEWSONIC 73 909-869-7976 
186 РӘ 165 800-PSI-3031 ext 8211 
247 SILICONSOFT, INC 260 800-969-4411 WwW 
183-184 SMITH MICRO SYS & S/W 141 714-362-2345 528 WALKER, RICHER & QUINN (NTL) 75 206-217-7100 
1313 QNX SOFTWARE SYS LTD 2-8 800-363-9001 | 189 = SOFTARC 64 — 416754-1856" | 153 — WATCOM VX-REXX OS/2 27 519-886-3700 
ex 101 | 543 SOFTWARE PUBLISHING 240РС1 4089868000 | 152  WATCOM C/C++ DEVELOPMENT SYS71 519-886-3700 
244 QUALSTAR CORP 262 800-468-0680 548 SOFTWARE PUBLISHING 240NE 5 408-986-8000 174-175 WIBU (INT'L) 42 +49-721-377 
132 QUARTERDECK OFFICE SYSTEMS 43 310-392-9851 527 SOFTWARE SECURITY 4059 — 2033294287 | 174-175 WIBU (US) 42 301-570-3497 
133-134 QUATECH INC. 230 800-553-1170 559-556 SOLID COMPUTER GMBH {INTL} 147 +48-89-3159146 250 WINTEK CORP 263 800-742-6809 
R x » — а ЕЕЕ 208 WORLDWIDE TECHNOLOGIES 250 215-922-0116" 
135 RAINBOW TECHNOLOGIES 61 800-852-8569 , m = 
266-267 RCI 258 909-874-4072 T Y 
ext 71 185 AN YUAN ENTERPRISE CO LTD 210 .«856-2-726-8845" 
551-552 RECOGNITA (INTL) 133 +38120189275 | 248 TALKING TECHNOLOGY INC 258 800-685-4884 
206 RECORTEC INC 249 800-729-7654 144-145 TEAC AMERICA INC 183 213-726-0303 1 
180-181 ROBERTSON-CARUSO & ASSOC 42 40451249600 | 149 TEKTRONIX 69 — 251 a yo امن‎ D 
М 154 800-841-5881 
137-138 ROSE ELECTRONICS 208 800-3359343 | |, — = юли ext 5136 
S 149 TOSHIBA AMERICA INC 22-23 800-457-7777 155 ZEOS INTERNATIONAL 110-111 B00-554-5226 
$36 SAMTRON (INTL) 51 449-6190483829" 253 TRI VALLEY TECHNOLOGY INC 259 510-447-2030 166-167 ZYXEL USA 203 714-693-0808 
139-140 SAMTRON DISPLAYS INC (NA) 53 310-802-8425 
245 SCIENTIFIC ENDEAVORS 263 800-998-1571 ИП * Correspond directly with company. 
246 SEALEVEL SYSTEMS INC 257 803-843-4343 541-542 UNISALES 405 10 508-393-5780 ** indicates FAX Number 


David B. Egan, Publisher, One Phoenix Mill Lane, Peterbo , NH 03458, Tel. (603) 924-2678, Fax: (603) 924-7620 
Diane Lieberman, Director, Inside Advertising Sales, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518, Fax: (603) 924-2683 


NEW ENGLAND 
ME, NH, VT, MA, RI, CT, ONTARIO 
CANADA & EASTERN CANADA 
Santord L. Fibish (617) 860-6344 
гаа гаги (603) 624-2654 

-Hi Publications 


NORTH PACIFIC SOUTH PACIFIC 
NORTHERN CA, OR, ID, MT, WY, UT | 
Roy J. ae 513.6861 


| A КЫ pd AK, 
McGraw-Hill Publications w OOSA 
14850 Quorum Dr-, Suite 380 Susan Werner (418) 513-6862 
Dallas, TX 75240 James Вай (603) 924-2662 
McGraw-Hill Publications 


PAX: (214) 991-6208 | 
1900 O'Farreê Street, Suke 200 
San Mateo, CA 04403 
FAX: (415) 512-6867 


SOUTHWEST, 
ROCKY MOUNTAIN 


О, OK, TX 
Jennifer Waker (214) 701-8496 
Kevin Lary (603) 924-2827 


FAX: (714) 753-8147 


Ed ето б) 00 (014) 750-3744 
are 

McGraw- Hl 

4635 Hilton C 


43232 
PAX: 614) 750-3142 


Drive 
FAX: (212) 512-2075 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


1 924-2533 ed Ware 003) 924 2004 
Fax: (603) 924-2683 


Harlem arg 

Mark Stone (603) 924-2695 
Ellen Porham (803) 024-2508 
BYTE Publications 

One Phoenix Mili Lane 
— NH 03458 


UNITED KINGDOM, ITALY, SINGAPORE, 


le 
Jonathan McGowan 


he (etd T1 408 il Publahing 


London WIX АВА 


FAK: «di 71 4986734 
TELEX: 892191 


Tet: «49 69 7140 7140 
FAX: «49 69 7140 7146 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 


For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


ena Coupé, Amanda 
rey Intemational Sales Ltd. 
70 Chalk Farm Road 
London NVWY1 ВАМ 


Tel +44 712843171 
FAX: +44 71 2843174 


Tel: «972 9 5868245 
Tel: «972 9 586246 
FAX: «972 9 585685 


Seoul ae Korea 


Tel: «82 2 4813411 


FAX: +82 2 4813414 


702. 956-3 Nishigotanda 
Shinagawa ku 

Tokyo 141 

Japan 

Tei: +81 3 33897466 
FAX: «81337880674 


Tel: «81 3 37573721 

FAX: +81 3 37572266 
AUSTRALIA 

fe Fieber Services 
7-13 Paron Shoe 
Cromome NSW 2090. 


Australia 
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1425 MASE 4015-3 


276 BYTE SEPTEMBER 1994 


inquiry No. Page No. 
1153 Maxoptix 205 
1302 McGraw-Hill 228 
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3Com 113 
3DLabe 191 
1333 Timeworks Internationa! 220 
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1123, Toshiba America 176 
1124 — Information Systems 
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1299, Trinzk 225, 228 
1308 
1080 Triton 137 
U 
1423 Ultra Electonics Ocean 401S-6 
Systems 
1338 UlaStt 222 
V 
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1451 "Vision Numeric 4015-13 
М 
1274 Wessex 228 
1088 Western Digital 151 
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Wike) 103 
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1280 Wolfram Research 224 
WordPerfect 24 
X 
Xedia 113 
Xerox 25 
Xilinx 113 
990  Xyplex 103 
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The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for, 
Anytime you need help, just join our 
special ‘internet’ conference and get 
fast answers to your questions 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 
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CommentaryB ДШ 


Why IBM Should License Win32 


Win32 is growing like a weed, sprouting new extensions 


as Microsoft takes Windows places it has never gone before 


he millions that IBM sank 
into OS/2 bought a pearl of 

| great value. Big Blue now 

| owns an operating system 
that uniquely combines five key virtues: 
OS/2 is small, fast, modem, 80x86-tuned, 
and mature. Do you doubt the strategic 
value of such a thing? Microsoft doesn't. 
RISC machines running portable operat- 
ing systems may be the future, but you 
can't wish away millions of 80x86 PCs. 

Hence Chicago, which Microsoft 
claims will be small (4 MB), fast (Win- 


to build applications using thread syn- 
chronization, preemptive multitasking, 
and sparse virtual memory. Some of us 
would be using OS/2 to run those appli- 
cations natively on mid- to high-end 
80x86 PCs. Others would be using NT 
to run them on high-end RISC or 80x86 
systems. Windows-on-DOS, minus some 
advanced APIs, could continue to serve 
the low-end 80x86 population. 

In the real world, of course, the great 
divorce of 199] did occur. Microsoft went 
on to build Chicago. IBM stuck with PM, 


is Chicago the ultimate OS/2 killer? 


dows 3.1 or higher), modem (equipped 
with threads and preemptive multitask- 
ing), and 80x86-tuned. The ultimate OS/2 
killer? Maybe not. What Chicago won't 
be, at least in 1995, is mature. Major parts 
of Chicago—including its file-system 
manager, memory manager, and sched- 
uler—are, although inspired by Windows 
NT, otherwise brand new. 

The comparable pieces of OS/2 have 
been solidly in place for years. While I 
believe that Chicago will eventually prove 
itself a great foundation for Win32 


applications, I think OS2 could e ВМ should ditch Presentation Manager. 


one, too. There's room in the world 

for both—and more as well. If Win32 
dominates. as I think it will, more niches 
for compatible substrates will exist than 
any single company can occupy. 

Sadly, OS/2 has a tragic flaw. It wears 
the "wrong" АРІ. Presentation Manager, 
available since 1988, has been dead in 
the water since Windows 3.0 took off in 
1990. That's a hard truth, especially since 
PM's imaging model was unsurpassed in 
the Windows realm until NT appeared, 
and it's a truth that continues to cloud 
OS/2's future. 

I think [BM should swallow its pride, 
ditch PM, and license the Win32 API. 
OS/2 guru Michael Kogan, on the other 
hand, thinks Microsoft should swallow 
its pride and simply use the OS/2 kernel. 
Either way, we would not now be waiting 
for Microsoft to reinvent OS/2. Most 
Windows programmers would know how 
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failed to deliver credible Windows-to- 
PM conversion tools, and then embarked 
on a strategy to host Windows itself, 
rather than Windows applications, on 
OS/2. This bold hack has served more 
people far better than most outside IBM 
thought it could. It will grow bolder yet if, 
as promised, OS/2 gains mastery of the 
Windows VxD (virtual device driver) 
and, through it, Win32s. 

But patching Windows in memory, as 
OS/2 for Windows does, won't take IBM 


far in the era of Chicago. Neither will a 
PowerPC-based Workplace operating sys- 
tem running an OS/2 personality that has 
few mainstream applications. 

To survive as an operating-system ven- 
dor, IBM will need a credible Win32 
strategy, both for OS/2 and Workplace. 
What to do? It has just two choices— 
convert Windows applications and com- 
ponents or assimilate them. Both strate- 
gies merit a second look. 

Conversion tools like Microsoft's Win- 
dows Libraries for OS/2 and Micrografx's 
Mirrors and Oasis never amounted to 
much, but cross-platform toolkits for C, 
C++, and Smalltalk have come on like 
gangbusters in recent years. IBM's Vi- 
sual Age, which is a Smalitalk-based de- 
velopment tool for OS/2 and (soon) Win- 
dows, exemplifies this new breed of 
product. Thanks to IBM's groundbreak- 


ing SOM (System Object Model), Visu- 
al Age will help build distributed systems 
made of reusable components. This class 
of tool could level the playing field as 
the first mainframe era and the twentieth 
century draw to a simultaneous close. 

IBM doesn't need to fight in the PIM 
(personal information manager) and 
spreadsheet skirmishes. It needs to define 
a new era, the one in which PCs control 
the back room as well as the desktop. This 
is the company whose systems run banks 
and airlines. Its mission, often poorly ar- 
ticulated, is to move those systems onto 
modem hardware and software platforms 
and, while doing so, to improve and ex- 
tend them. To play its intended role in 
that mission, OS/2 needs tools like SOM 
and Visual Age. But neither tool would be 
likely to flourish if it did not also support 
the volume platform, Windows. 

The same holds true for OS/2 itself, 
and that's why cross-platform tools, while 
necessary, are not sufficient. IBM should 
bite the bullet and license Win32. Sure, 
that will cost something, but if Microsoft 
offers IBM terms less favorable than 
those offered to Insignia, the FTC and 


Justice Department might reopen their 
inquiries. 

Win32 is growing like a weed, sprout- 
ing new extensions as Microsoft takes 
Windows places it's never gone before. 
Consider telephony. IBM's CallPath 
blazed the trail that TAPI (the Intel/ 
Microsoft telephony APT) and TSAPI (the 
AT&T/Novell telephony services API) 
follow. But today, IBM doesn't get to de- 
fine these or other vital infrastructures. 
It should, given its experience with big, 
complex systems. And it could, with a 
Win32-equipped OS/2. An IBM/Mi- 
crosoft détente seems farfetched, but so 
did the PowerPC alliance. I say go for it, 
IBM. 8 


Jon Udell is a BYTE senior technical editor at 
large. You can contact him on the Internet or 
BIX at judell@ bix.com. 
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